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SUBSTI TUTED | SOQUI NOLI NONES CROSS- REFERENCES TO

RELATED APPLI CATI ONS [ 0001] This application clains
woOherswassebi t of Provisional Application Serial pODUS2004/032104

60/ 508, 402, filed Cctober 3, 2003, the disclosure of

which is incorporated herein by reference. STATEMENT

AS TO RI GHTS TO | NVENTI ONS MADE UNDER FEDERALLY

SPONSORED RETRA

APPLI CABLE PP R L RGORPIVONI » rapie
OR A COWPUTER PROGRAM LI STI NG APPENDI X SUBM TTED ON A
COVPACT DI SK. [0003] NOT APPLI CABLE BACKGROUND CF THE

I NVENTCRIO §SREHERIEN CESCT O REDATEIX APPOIAC AFIONS nmaj or
cause _of death.in_the indusirialized | d, Exappl es
[0001] of ¢ pddis wﬁﬁw}%%@ﬁ@qﬂb@ﬁﬁb@aﬂ%&wﬂ% jgfgi Serial No.
/5081405 2168 0¥y s3B! e ANGIBAre TR & ééo%]% Src@ RGN
00 ipa’nsi Eént |b§gﬁ’erg®g’ att acks, strokes, 1per' 6hgr al y
referenv@ascul ar di sease, preecl anpsi a/ ecl anpsi a, deep venous
t hronbosi s, enbolism dissem nated intravascul ar

coagul ation and thronbotic cytopenic purpura.

Thronmbotic and restenotic co i cati ons al so occur
f ol YIOWFBYLENY AT VO MGHE&T@&&‘@?@TIOESMT&WER

cargdy ¢ t
oy e RRAEY THehORten RESTARCH AR BRF Rt GPMENT,
[0002] p| acenEDT ARMACABI® ti on of endovascul ar devices and
protheses. It is generally thought that platelet
aggregates play a critical role in these events. Bl ood
pl atel ets, which normally circulate freely in the
REIERENG K T€ AUSHROEENCIE L3S EING/1'0A SYWBEFaOR ACCOMRBUEER

BRARTEE Lho it ATOne s Uk Sy G5 K e imatt 1Sk,

[0003]2S anHNOPAAFNCABLE

BACKGROUND OF THE INVENTION

[0004] Thrombotic complications are a maj or cause of death in the industrialized
world. Examples of these complications include acute myocardial infarction, unstable
angina, chronic stable angina, transient ischemic attacks, strokes, peripheral vascular disease,
preeclampsia/eclampsia, deep venous thrombosis, embolism, disseminated intravascular
coagulation and thrombotic cytopenic purpura. Thrombotic and restenotic complications also
occur following invasive procedures, e.g., angioplasty, carotid endarterectomy, post CABG
(coronary artery bypass graft) surgery, vascular graft surgery, stent placements and insertion
of endovascular devices and protheses. It is generally thought that platelet aggregates play a
critical role in these events. Blood platelets, which normally circulate freely in the
vasculature, become activated and aggregate to form a thrombus with disturbed blood flow
caused by ruptured atherosclerotic lesions or by invasive treatments such as angioplasty,
resulting in vascular occlusion. Platelet activation can be initiated by a variety of agents, e.g.,
exposed subendothelial matrix molecules such as collagen, or by thrombin which is formed in

the coagulation cascade.
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resulting in vascul ar occlusion. Platelet activation

can be initiated by a variety of agents, e.g., exposed
weubsnds2hel i al matri x nol ecul es such as col | agemusen04/032104

by thronmbin which is formed in the coagul ation

[0005F as c adeAd R¥rlant\helARR 0 Blhte] SRLI RN 288 aPidbfloatis ADP
activation and \%fgmi?regatl on i s ADP (adenosine

(adenosige phéipppsnhete) wiiahs released &anehlosd platebitoindthpvascelabrs upon

v 35 M S R B e AR e cts

endothéliuns or B8ses. hatliviiod byt ADB wslts Mithé MhiiRfend¥f MBR platelets and
results in the recruitnent of nore platelets and

stabilization pf gxstingrpleelebagasesaiey. Plajelet ADPaeepptayamediating aggregation

t ati N3l e

e o B PR BERELERSATRALPL. 08 R0 GO HORTE Grcsie -
triphoaplia¢)amidzethelvf itd BB vatlen Odile DXC.B. (190p) Dhiohdt Blmofd76:835-

sQnme of its derivatives (MIls, D . CB. (1996) Thronb.
356). Piligeiore. plstelgenDY sepeptorhaeanesers of the &maly @i receptors activated
. . 3 . i . t.or
by o8 SR IR RG] UG Gl RS0 Burstot
G. (1998) dgends FharmacinSend: Mehihson, A. & Burnstock, G

(1998) Trends Pharmacol. Sci. 19:506-514). [0006]

[0006Recent RRaktPhaRhRA GAdal dathRsiigisBgcHgl a%i;igogtﬁteslsg%gests that ADP-

ant agonj sts suggests that ADPdependent _
depengdgefridefalet ageregagion reqizes attivation of afleast tweADP revrptxDKunapuli,

2. (EPHGRaL YGRS 5, Bo o1 SRl & BRI G a008)
BiochBin0Z 8365135233 Garfbded; A, etk 299), THrbvh. FEdmak.-81¢11999)). One

Thronb. Henpst. 81:111- 11Q . One receptor appears to
recepigs apRfakt iodsiidenticakie the elaaer PXX1 ieeniqn Brediatas ghasnbelipase C

. . L i, . I Loi
v BURSRASH RO b AR AR ! Bl f 8t T
The sedoad gpéateldhaDPaecaptbrimpbehetforiigregat epinediatespntibizion of adenylyl

oGS T e 1 S op G e yoxaee,
report"g? QHglll(%et&,a@. BE8Ie (Md0Y ) RBRAe 16D 26186 ( 'ﬂ%&é@&?ﬁﬁ Sang’acological

et. (2001) Nature 409:202-207). "Based on
and sighalingarepotpiiis rgerbten e deemprepiovgly tarined PRNiase (Fredhploy B.B. et

o A5 ST POSLLALY (SIS, EL | SLERS Py

394) GkrPendts c PHasHIaG Bl et a50(1999)9B138d 92, 152-159).

[0007] Various directly or indirectly acting synthetic inhibitors of ADP-dependent
platelet aggregation with antithrombotic activity have been reported. The orally active
antithrombotic thienopyridines ticlopidine and clopidogrel inhibit ADP-induced platelet
aggregation, binding of radiolabeled ADP receptor agonist 2-methylthioadenosine 5°-
diphosphate to platelets, and other ADP-dependent events indirectly, probably via formation
of an unstable and irreversible acting metabolite (Quinn, M.J. & Fitzgerald, D.J. (1999)
Circulation 100:1667-1667). Some purine derivatives of the endogenous antagonist ATP,
e.g., AR-C (formerly FPL or ARL) 67085MX and AR-C69931MX, are selective platelet
ADP receptor antagonists which inhibit ADP-dependent platelet aggregation and are effective
in animal thrombosis models (Humphries et al. (1995), Trends Pharmacol. Sci. 16, 179;
Ingall, A.H. et al. (1999) J. Med. Chem. 42, 213-230). Novel triazolo[4,5-d]pyrimidine
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394) or P2Ycyc (Hechler, B. et al. (1998) Bl ood 92,
152-159). [0007] Various directly or indirectly acting
weynisivasi2e i nhi bitors of ADP-dependent pl at el ePCT/US2004/032104
aggregation with antithronbotic activity have been
comp({u%_BQ hhfbeehBscMsel hypact An¥S0Rlttd (W‘O%mtl Mibl. TricycltiJc_: compounds

hi enopyri di nes ticl opidine and cl opi dogrel 1 nhibit
as plataPADRIteceptopinhititoss havgglsedwen disclokédnidiWe) 9%36425. The target of

radi ol abel ed ADP recept or, ni st .
these 5eePrihofi companb REEES o B fikoiirst ADPseppiaranediaing
inhibi@WoPidRay1yPBtIsependent events indirectly, probably

via formation of an unstable and irreversible acting

tabolyte. (Quinn, MJ Fitzgerald, .DJ. (1999
1000857 2 et T et st SEHE B ek et FORGHgalotqe ADP
receptbRhEbed EMGISti Aildr e is b ndddPfor gla@elet AP cedehdi fibiYors having
_FPL or ARL) 67085MX and AR-C6993 | MX, are selective

antithiombosic actinbrthabere peefiil imrhapisHewion aRgios Freptmenbef cardiovascular
. - I ation and are effective
dlseaséﬁggﬁﬁﬁgﬁqﬁﬁﬂé%%%{seﬁég%g%I%ésg'Hurrphri es et al. (1995),
Trends Pharmacol . Sci. 16, 179; Ingall, A H et al.
(1999) J. Med. Chem 42, 213-230). Novel

triazolo[4,5 ng'lgh ?@om sﬂ\j’\ﬁy]]q di scl osed
as - ant agonlBgitls (WO 9?3%? 4). %‘I cyc rlrgéggrrpounds as

[0009] at el &1 viaBPofitbe elptvey the phéskittioyentioa peovades pinlmmeaspect,

di scl.osed in. 9/ 36425...The.t ar get t hese

compdisif PR BiRABEF cR BBt O et Besn d e BRPupdsug represented

by theADnigcept or nedi ating inhibition of adenylyl cyclase.
[ 0008] Despite these conpounds, there exists a need
for nore effective platel et ADP receptor osnhi bitors.
In particular, there is a need fgf pPakglet ADP
receptor inhibitors haiing anili ~Q Ic activity
that are useful Fi o event | n4e d/ or treatnment of
cardi ovascul agdi § partiéﬁlar y those related to
t hronbosi s. BRIKF FAF THE | NVENTI ON [ 0009] In
vi ew of the aboﬁ@, g3he present invention provides, in
one aspect, conpounds that are specifically
substituted isoquinolinonesl The conpounds are

[0010f epres %‘i&ﬁgesgé/ct tt(p%1'1]‘1‘18[&1[?;]J[h%:dotted line represents an optional double bond;

the symbol R! represents C.¢ alkyl, Cy.¢ haloalkyl, Cs.s cycloalkyl, Cs_s cycloalkyl-alkyl or

benzyl; and the symbol R? represents H, Cy.¢ alkyl or Cy.¢ haloalkyl. The symbol R®
represents H, Cy.¢ alkyl, Cy.6 alkenyl, C,¢ alkynyl, C;.5 cycloalkyl, Cs_s cycloalkyl-alkyl, Cy
haloalkyl, Cy.¢ hydroxyalkyl, cyano or -C(O)R**, wherein R*® is H, hydroxy, Cy.¢ alkyl, Cy¢

alkoxy, amino, C;.¢ alkylamino and di- Cy.¢ alkylamino; and R” represents H or Cy.¢ alkyl.

[0011] Turning next to the substituents on the thiophene ring, R’ represents H,
halogen, Ci.s alkyl, Cs.¢ alkenyl, Cy ¢ alkynyl, Cy.¢ haloalkyl, Cy.¢ alkoxy, cyano or -C(O)R5 a2

wherein R represents Cj.¢ alkoxy, amino, C;.¢ alkylamino and di- C;.¢ alkylamino.

[0012] The symbol Ar represents an aromatic ring selected from benzene, pyridine
and pyrimidine, each of which is optionally substituted with from 1-2 RS substituents,
wherein each R° is independently selected from halogen, cyano, hydroxy, Ci.s alkyl, Cy.
alkenyl, C,. alkynyl, C;.¢ alkoxy, Ci.¢ haloalkyl, Ci.¢ haloalkoxy, Cs.s cycloalkyl, Cs.s
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I [0010] Wth respect to formula I, the dotted line
represents an optional double bond; the synbol R1

woepsasends al kyl, hal oal kyl, C3.5 cycl oal kyl , PBTAIS2004/032104
cycl oal kyl -al kyl or benzyl; and the synbol R2

cyclodiBALBSANE S ﬁcl@allllﬁﬁﬂall&& %ﬁnﬁ?@{i?&lﬁ%&gmy El};?%f"ﬂﬁ lai.ﬁgho,

represents al Kyl , ZYB al ken

-C(O)BYfs FW}@&@R& {(CHORE) 1O(CH)RYR)hahd d%)mN(R ®),, wherein the

hydr oxyal kyl anq .or, - éR.,. Wherein Ris H
subscrgh 5 it o HEPRGR D, 4o BfRFPoNG lafigd fom HL hydroxy,
C1.¢ 2K Y, 2miery, ARdoRd, ame{r)lsﬁﬁ{u &ndrioC, b1y bmidod@dd bach R® is a
Tarning next to the substituents on the thiophene
membef ingepdR@entlipsabentest orhl thdgrioup epnsisingyif H, €14 alkyl and C,.4 alkanoyl,

| kepyl.. C2:66 _al kynyl | oal kyl, alk
and ofiefTk tvO o eEY Wact L BRp 6 e 2 vATRR g Rogen atom 10
form a3 dowtidine N reolidind or paleidinRFidpo. [ 0012] The symbol Ar

represents an aromatic ring selected from benzene,

yridi bt . . . :

10013EYE 57 25e B eiR B P RESRa s ol b R Rl AR BRIOKalts of the

aboveeafipotiads, as well ap phataiatiuticaledodgiositiohs comtiiainggiesse coypoonds.
hydroxy, al kyl, 2-6 al kenyl, C - alkynyl, 1-6 al koxy,

h a - . - 5. . .
0 A ot SO a5 AN s i

and thterBbadikselaed comdititins Gr dBomlleksy| ani no, -C(OR, -QCH) R
, -(CH) R, -QCH) NR) and -(CH) NR) , wherein
the subscript mis an integer of from1l to 3, each R

i's i ndependBRIEYF DESERIETIONOF THDPRAWINGS 6 al kyl ,

al koxy, am no, al kylam no and di- al kyl am no, and each
[0015R i s aNebaprlicablédependent |y sel ected from the group
consisting of H 1-4 al kyl and al kanoyl, and
optionally, two R groups attached to nitrogen are
conbi ned DETARED DESCREATION QR THEOINYENTION | di ne,

rrolidine or piperidine ring. [0013] The present
Dﬁﬁﬂﬁﬁﬁ@ntion further provides pharmaceutically acceptable

[0016pal ts qheldi ‘ARQN'E HLGIUIDPYUNESparBSE IBtHer fbstituent, means, unless
phar maceuti cal conpositions ‘cont ai ni na t hose

otherwigerplotedda strdigitir pranghest ¢hain hiydyeesarison tafisalp hesgag the number of
carboril Qt\é)%lnstdegi%ngtgg Yzl eq %Sl-g rﬁéatﬂg gﬁe %f el éﬁtec%%bioﬂ%. tﬁ%&ﬁe‘& %if ’iﬂkyl groups
include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-pentyl, n-
hexyl, n-heptyl, n-octyl, and the like. The term "alkenyl" refers to an unsaturated alkyl group
is one having one or more double bonds. Similarly, the term "alkynyl" refers to an
unsaturated alkyl group having one or more triple bonds. Examples of such unsaturated alkyl
groups include vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-
(1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and
isomers. The term "cycloalkyl" refers to hydrocarbon rings having the indicated number of
ring atoms (e.g., Cs.scycloalkyl) and being fully saturated or having no more than one double
bond between ring vertices. When "cycloalkyl" is used in combination with "alkyl", as in
Cs.s cycloalkyl-alkyl, the cycloalkyl portion is meant to have from three to five carbon atoms,
while the alkyl portion is an alkylene moiety having from one to three carbon atoms (e.g.,
-CH,-, ~-CH,CH;- or -CH,CH,CH,-).
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and thronbosis related conditions or disorders. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0015] Not appl i cabl e.

wORT0AIBER20 DESCRI PTI ON OF THE | NVENTI ON Def i ni t PONAIS2004/032104
[0016] The term"alkyl", by itself or as part of

[00 17]an ot hethsiehas IkeRL "d]l@ﬁﬁ}ﬁmou Bﬁ& %k%flﬁ@*(‘ﬁk Hfoa3kAyg dre wWed in

strai ght or branchéd chai n hydrocarbon radical, havin
their com@nnqm:l sensof anskaefito thoseralkibgrypratiadhqd todhe eainepatthe
ht carb ns)

moleclhlgtvr%, gﬂa ong.Y aBrat%l{}{;%O%ib%r o%{%lﬁ}/ afﬁg-b @?ctlvefyb 0? brev1ty,

the terﬁﬁ@PéAHWlamﬁ@ Gs Ridhnt!to it @RI ght ek ranched16iéyelic alkyl groups or
n-octyl, and the like. The term"alkenyl" refers to an

combinaiions m@ccefdswhmy lrnetghsduﬁhylﬂmpéhsﬂﬁwmlg chebusyl andr e

dou nds. Simlarly, the term"alkynyl" refers to
OYCIOP5?P Eﬁ%‘g%t‘/ rated al kyI group having one or nore triple
npl es such unsaturated al kyl groups

[00181. n 2| 3d75hmqays "ha;}o" pPlopelpgen,” By giepselvss praigant ofifppther substituent,
mean, gl?ﬁgﬁ{)/@gfvﬁgé/ Led gd 2 ﬁu&%{g @i‘lﬂbﬁ@é’ Ibron?hne ((}r’ 161d18§ ?ﬁgﬁj 'hl?g ﬁelgmally,‘
terms fiwhas dhaoalkdl,'l &0 mmaﬁt toﬁheiud@mnndltaymﬂllqdlah@ pblyhelbelksl. thor
examplt dytern. G- EISEE oF BHIR YA b CEBRm PP g A POy, 4

chloroBﬁtyh@Vﬂ)ﬂaﬂx&%}ﬂwraﬁdt’cﬁ@ﬁk@ne doubl e bond between ring
vertices cycloalkyl is used in conbination
Wi th

m " oal. k .
100191 1o 1o B e naleiy g Bk St Bt ety
aromafid/ b atviBgrofivhchtdag be |ai’siﬁglep@1|ig bﬁﬁu]t@le&ﬁhg’ﬂ({iy tcethece rings)
noi et y having from one to three carbon atons
which aggfused tgge@rar or lkedcpvaentbr Exenimany 21yl greups @rer@henyf naphthyl,
I I
N
one totfh@&&t@bdwﬂns gd&lectpﬁ fratht WMgOeghdt $) vheeein éreaiitrdgen anfd sutfer atoms are

. | ecul e VI n oxygen atom an . amniho rou, or
optionally pjizedofid tHESHEERR FianyS) deg PPYoTAYY dpHlopieed, & fiteroary] group
can bthf gﬁi&% |tﬁé7}eﬂ9a1ﬁd%r%?ﬁ{étlnélgcd19 Glrisi asltlété}b%h &-Bmiting

bra or cyclic alkyl groups or
examples of heteroaryl groups include 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 1-pyrazolyl, 3-

pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl,
purinyl, 2-benzimidazolyl, benzopyrazolyl, 5-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-
quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl. Substituents for each of the above
noted aryl and heteroaryl ring systems are selected from the group of acceptable substituents

described below.

[0020] As used herein, the term "heteroatom" is meant to include oxygen (O),
nitrogen (N), sulfur (S) and silicon (Si).

[0021] The term "pharmaceutically acceptable salts” is meant to include salts of the
active compounds which are prepared with relatively nontoxic acids or bases, depending on
the particular substituents found on the compounds described herein. When compounds of

the present invention contain relatively acidic functionalities, base addition salts can be
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conbi nati ons thereof, such as nethyl, ethyl,
2-nmet hyl rropyl, cycl obutyl and cycl opropyl net hyl .
wpQWEApRssehe terns "hal 0" or "hal ogen," by thenmBerss0081032104
as part of another substituent, nean, unless otherw se
obtairseddyadntagtifig therenial fohth of kwd, cobfpothdewith b shffitidde a@b@iPof the

. Additi [ terms _such as "hal oal kyl ," are nmeant to
deﬂ@ﬁ?@‘ﬁ% &%ﬂ%&%’h% 152@1 seitablg inertsolvenh| Brankles ofphermsaerticadly
ey no i . .
ccopl bR 5 TaEb Sit3baR1 2k ARG, Sl oy prgpoic
amind3-ob nmgneriwp\shlf, andithiia saltk &heén@Okpouddseofithe preset gﬂv'éntion
contai BRELPIPE SHAPEL 55 b uiin B GHR b BTG RY Beatacting the

neutra\fli\jg(?}%jl §f §dcﬁ%o%oﬁi‘rﬁst\}viﬂé]§ sﬁégre& 1|; %E@Jd{t Qf H{ércfegir%ciy z?lg(i)either neat or in

h are fused together coval ent
a suitgble insttzmolveat. yExagnmespef phaempivetisdlly acegpitdtiy heid Iaﬂciitiel:n ydlts include
d the like. The term 'heteroaryl” refers to ar X
those gegysom ngtzpye ot ke hufodions dobrmiconizs, garbonic,
monohedrBs&Rth BRI Ehl h&c, il HBhYiro gerdMBsphoridh@h§dd g&g)gxospgﬁﬁic,
su ,

ni trogen and ur atoms are optionally oXxidrz
sulfuricy gomiohy &rgeensaltfong iy daedicapphosphiorqus quisls end thedike, # well as the

n.be attached,to the remai nder of.
slts QB BRRY 85 B CShBb e FEF it Ss@e SRR iy oburShc
malong depkas, satcihie] abefieyum@rioupsndeli6, phitealit; BoHzesilfonic, p-
2-pyrrolyl, 3-pyrrolyl, 1-pyrazolyl, 3- pyrazolyl, )
tolylsylfrie.£atris) (prtario metheneswifanic, apg thediley |Also inskuded pig salts of amino

. - . | - 1:.4- 4 S0 ol y .
o S M N M ofs L RABEOMNL 1 o
acids @nd teyike (Sef forgkample, Béiger§iM., &-al, iPhmydaceiqay8alay) Journal of

3-pyridyl, 4- id pyrimdyl, 4-pyrimdy
PharniglfealSeienss, ir7 ‘?ﬁuhlﬁw ,&elﬁ@lﬁé fi eraRpds Ehihe presen
invenB&NEaRYH O/ Bdsic adidiBRR¢ Hinctidralif OHBENQI N the comlpounds to be

5-isoqui nolyl, 2- quinoxalinyl, 5-quinoxalinyl,
conveged intp 6ither, baapar HidjaddidorysaltsSubst i t uents for each of

the above noted aryl and heteroaryl ring systems are
[0022 el ect atheheoial tiben Qs Ak chpRHas BlagDegesdbdd Biettnfacting the salt

., described bel ow. [0020] As used herein, the term

with abqse ar aeid apd Isoknting Sin parenticampoenrd iy eonvemjional manner. The

parent form of the compound differs from the various salt forms in certain physical

properties, such as solubility in polar solvents, but otherwise the salts are equivalent to the

parent form of the compound for the purposes of the present invention.

[0023] In addition to salt forms, the present invention provides compounds which are
in a prodrug form. Prodrugs of the compounds described herein are those compounds that
readily undergo chemical changes under physiological conditions to provide the compounds
of the present invention. Additionally, prodrugs can be converted to the compounds of the
present invention by chemical or biochemical methods in an ex vivo environment. For
example, prodrugs can be slowly converted to the compounds of the present invention when

placed in a transdermal patch reservoir with a suitable enzyme or chemical reagent.

[0024] Certain compounds of the present invention can exist in unsolvated forms as

well as solvated forms, including hydrated forms. In general, the solvated forms are
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nitrogen (N), sulfur (S) and silicon (Si). [0021] The
term "pharmaceutically acceptable salts" is neant to
wonadswdss2eal ts of the active conmpounds whi ch aPeT/US2004/032104
prepared with relatively nontoxic acids or bases,
equivAl&Res dhitdvAsd fois BAd bieGHlicAdedStebelentoiBpdsSed WithiE tRsdoPE of the
conpounds descri bed herein. Wien conpounds of the
presenp isgation. Gedeinicompewidsal the presant ineegtionanely exist in multiple
unctional.ities. base addi i salts_can beobt ained, b
erystaliRE ot Simsc 7 B 4 8RB e ARG B e es
conterfiplhfddWyahe 8ﬁd§wriﬁvdnﬁoﬁ Aed aleghtepdedta $e withi HRIscHRAIf thE present
) in.a suitable inert solvent. Exanples of
mventgMir maceuti cal |y acceptabl e base addition salts
i ncl ude sodi um potassium cal cium anmmonium organic
[0025pMi no, Ceftaitb@ng®unds efahé present dnvehtivn possesdlasymMbeit carbon atoms
. conpounds of the present invention contain relatively
(opticyfgeptery) oR dovRIRRPRES; Hi, FagEARHeS HAFICTORIET BFQMelRf HgEners dnd
. .« . C . . .
individil o Rl {RRRAR b e S ol Fheeh BT B chitibngsed within the
scope af thet, predenhmwvemteat or in a suitable inert sol vent.
Exanpl es of pharmaceutically acceptable acid addition
[0026Ea| t's ITAEbusBoliRDE tESrbadaHink bABN ALY 8180 bént@avdRathiak e
ydrochloric, hydrobromc, nitric, carbonic,
propoxtisns BY diosye totaped ali ane g5 massp hbtheatoms that constitute such compounds.
manehydr nph hori.c, ..di hvdr ogenphosphor i
For e TR SRS BRS e i BMFE SR PP ERNE oipes, such osfor
examlb asphe (HDsioddied saan tdheatboka 4 (HE) Wl is@spit Rerigadnk f the
derived fromrelatively nontoxic_ organic acids |ike
compoypds Pk thegressnbigyentiong 6%9@19? fadioaghiyegHinet, apeinseded to be

Flalg ?Hébs% o lic, phthalic,
enconﬁ}é%%gn%e@ﬂ? oni é?&%ftt%?g}%laﬁf%%??&ci tric, tartaric,
t hanesul fonic, and the like. Also included are salts
am no acids such as arginate and the like, and
salts of organic acids |ike glucuronic or galactunoric
Descriptionsoffhg Fppbodipeaty see, for exanple, Berge, S.M, et
al, "Pharmaceutical Salts", Journal of Pharnmaceuti cal
SCloenaind$ 977, 66, 1-19). Certain specific conpounds
of the present invention contain both basic and acidic
[0027f unct i tnadeint dftBe tlvale, Mk pedweltiBvaGioR PLolEdes! @ &R aspect,
converted intq either base or acid addition salts.
compqungs Mat respieifically substityieddsoquinolisensse Uhg sompgunls are represented
by the GG ated by contacting the salt

Gene

R3

[0028] Turning first to the symbols R’ through R*, the symbol R! represents C.4
alkyl, Cy.¢ haloalkyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl or benzyl. For the terms Cs.s
cycloalkyl-alkyl and (as used below) Cs_5 cycloalkyl-alkoxy, the alkyl or alkoxy portions

respectively are meant to have from one to three carbon atoms, exclusive of the carbon atoms
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with a base or acid and isolating the parent conpound

in the conventional manner. The parent form of the
woaopmassdodi ffers fromthe various salt fornms PAT/US2004/032104

certain physical properties, such as solubility in

used ﬂﬂie%?{cﬁﬁi ygﬁsﬁonb%r RNMEE cS/E‘l%a]k?i £1§¥161§ %e%ﬂﬂﬂo\iﬁélﬁdﬁ%

nt formof the conpodound rposes of

cyclopromlpednhmyconedinatind, mcz@qumprma Dréxdupprapyethyl, and the like.
f or

Similaglyy mcsfef'ﬂ?ﬂn%a-e R R A e oS bR
cyclo ﬁ@% Re&RIdbudfifrob eSS, zc@ﬂa@%ﬂpﬁemmy ah@ @k like. Preferably,

em cal changes undergﬁ éSI ol ogi cal

R'is Garmdili i eaqscwb)aﬂif}é,wrd?e stdoreloeldmb Mefe nrhf@rqbﬂseé% ri§ Ci4 alkyl,

Css o RUT g SSRGS R 10 S BRI Eibefftarty

CH; OPCHQCHmwﬁﬂﬂCH?b&ﬁgﬂlelrﬁos’t@reﬁmw vo envu ronrrent For
exanpl e, prodrugs can be slowy converted to the

conpou i Ave 0 2.
oo 2o e YK R BBty oo
or C;_Cdlieyit godke plfe&gﬂﬂyl-l $10024d1k e IStidli more pgforabts RO s Hh)e CHs, with H
resent invention can exist in unsolvated forns as
being {hgmosi grefeiretht ed forms, i ncl udi ng hydrated forms. In
general, the sol vat ed f orns areequivalent to
[0030Lunsol vEhesyrhoolR reprdscatseH] 6t ealbiwd Ch. @akensénemmi&s@édcs 5

evcloafls R T G e BRIy R eyt h o™,

wherem{k%a Ilmeee&éd/ﬁéﬁlﬂ JHYRrdXy, @[Tpamfa a5 6%%51‘5‘-, antiflo JBNEIRY1amino and
SI cal forns ?f € equl va ent f or he uses

di- Cm @Hﬁy Inat Baefwbbhg rsrlé,s(émalkﬂx/@m @Qﬁ?ﬂ)é;r@b elleynyht Erscrygloalkyl,
o5 Gl L BBGERR 8 o R0l AVERRNRT f 1, o,

Cy4 alReBR OGS, #ARYIIRCY J @ckﬁﬂ@@,mrahg r@cl@@m& glakl. cent er s) or
doubl e bonds; the racenmates, diastereoners, geonetric

soner A g r
o031 Sorer ROl OFE! S 5y OSBRI R B )l
More pﬂep&rabigapk sfH vh€Hpr esent i nvention. [0026] The

conmpounds of the present invention nmay al so contain
[0032MNNat UTatnif ANAKS tHRREbAMtuPMN heltBiopRRRFing! RO r&;%nts H,

nore of the atons that constitute such conpounds s
halogen, Cy.¢ alkyl, Cy¢ alkenyl, C,¢ alkynyl, C;_¢ haloalkyl, C;.¢ alkoxy, cyano or -C(O)R*,

wherein R*? represents Cy.¢ alkoxy, amino, C;.¢ alkylamino and di- C;.¢ alkylamino.
Preferably, R® is H, halogen, Cy4 alkyl, C,.4 alkenyl, Co4 alkynyl, C1_4 haloalkyl, C14 alkoxy,
cyano or -C(O)R>. More preferably, R’ is halogen, Cy4 alkyl, Ci.4 haloalkyl, C;.4 alkoxy,
cyano, -C= CH or -C(O)NH,. Still more preferably, R® is halogen or Cy.4 alkyl. Most
preferably, R’ is chloro, and is attached to the 5-position of the thienyl ring.

[0033] The symbol Ar represents an aromatic ring selected from benzene, pyridine
and pyrimidine, each of which is optionally substituted with from 1-2 R® substituents,
wherein each R® is independently selected from halogen, cyano, hydroxy, Cy.¢ alkyl, Ca.6
alkenyl, Cy.¢ alkynyl, Cy_¢ alkoxy, Cy.¢ haloalkyl, Cy.¢ haloalkoxy, Cs.s cycloalkyl, Cs.s
cycloalkyl-alkyl, Cs_5 cycloalkyl-alkoxy, amino, C.¢ alkylamino, di-Ci.¢ alkylamino,
-C(OIR®, -O(CH2)mOR®, -(CH,)OR®, -O(CH)xN(R®), and -(CH2)mN(R®),, wherein the

subscript m is an integer of from 1 to 3, each R® is independently selected from H, hydroxy,
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For exanpl e, the conpounds may be radi ol abeled wth

radi oactive isotopes, such as for exanple tritium (
weolgosioasizme- 125 (1251) or carbon-14 ( C). Al PeDUSPI0a/032104

vari ations of the compounds of the present invention,

Cis allﬁ@letf@ﬁlkbﬁ? ' a‘ﬁﬂﬁ& Jog aﬁkylﬁhﬁlno &H%J @I ?ﬁﬁﬁgmhﬁ) B&d each R6b is
onpassed wit hin “he scope of present i nventi

1ndepaﬁéﬂlﬁha$el®@®cﬁ®lpﬂ‘l éhaaikyl had En alétan@srli @d@@ﬁpmlh’d gwo R grOuPS

In view

attach%f @J}l&ggen 3re com 1n é&é%xtatg Bﬁ‘{gg%% ﬁt& ! foréfm ap gze%?ﬁne pyrrolidine or

piperi®R€Eink] Tat ¥f the B dtidtrRids (GRRVARNY bULREARS) isl: zhﬁ'}_)'arate and preferred
conpounds are represented by the fornula: Y X1

embodimeRif the preserny ifventient o t he synbols Rl through R4, the
synmbol Rl represents C _ al kyl, haloal kyl, C3.5
[0034]cy cl oafrky HottddJirke 1ﬁ)FE)hﬁal|aH)tépraédn}/d arﬂfpti@ﬁﬁlzd()luble%hdt hﬁmost
C3.5 cycl oal kyl -al kyl and (as used bel ow)

embodév{@géanhﬁ;dpu%lp keRg is Hrﬁ@nwa@pre&%rre& klaﬁymﬁ@mbpélﬁsents however the
doubld SHRE bt ke BBk SRS OIS MPDIORR oy s

result,¢e daadddide ipatetmtan refresenehathplf éhe foHowingycl oal kyl - al kyl

is meant to include cycl opropyl nethyl,

cycl opentyl met hyl o 3-cycl oburyl propyl, 0

2-cyl copr opgle and the like. SF r ,f&C3.5

cycl oal kyl - al i'$ nmeantnd o incl ude

cycl oprop"ﬂ\ g ¥cl opent yl meR R4

3-cycl obuty:Rgr epyl oxy, 2-cyl copropylist h@xy, and the

like. Preferably, RL i s 1-6 alkyl, RE3. s cycl oal kyl ,

or C3.5 cycl oal kyl -al kyl. More preferabl y, R1i s
[0035h1 ky| , AGBiaber p€ bartickiptly praferG3l nkgdimenlslayd pravikyd as formulae Ia,
Iband%tci I'l nmore preferably, R 1 is alkyl, particularly

=

[0036] In a first group of preferred embodiments, the compounds of the present

invention have the formula;

H O H X R

\
No N. KO

O =~ I \ﬂ/ //S\\
N (R®)y
RL F~pa
R2 RS
Ia

wherein each of R}, R%, R?, R*, R®, and R® have the meanings provided above, and the
subscript n is an integer of from 0 to 2, indicating the absence (n is 0) or presence (n is 1 or 2)
of substituents that are independently selected from the groups provided above for R®.
Further preferred are those embodiments in which R®, when present, occupy positions on the
benzene ring that are adjacent to the carbon atom bearing the urea-sulfonyl
(-NHC(O)NHS(O),-) component. Additionally, preferred components provided above with
respect to the general formula I are also preferred for compounds of formula Ia.

[0037] In one group of preferred embodiments of formula Ia, n is an integer of from 0

to 2; R! is Cy4 alkyl, Cs_s cycloalkyl, or Cs. cycloalkyl-alkyl; R is H; R’isH, Ci4 alkyl, Co.4
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CH3 or CH2CH3 with CH3 being the nost preferred.

[ 0029] The synbol R2 represents H, C alkyl or C
woabakkseb. Preferably, R2 is H orr all kkyyl m pPCT/US2004/032104

;oorreperreeffeerrabl Hy or alkyl. Still nore

alkenyR r@{ﬁﬂﬁﬁg& cﬁ) aﬂc}@,r CQ‘@ycldMHy'P—aﬂiyb QEﬂl%aId&ﬁ(y'lebehno or

grre

e mbol R'3 répresents H a
-C(O)lt,g Rawlérwc[l kg(){ k&riylha ogen, Coy@llwéltﬁ)xyﬂalk@y 614 haloalﬁyl -CN,

ool QAL A LR i I AR« i
Ci.4 allobky,|C;. saiylﬂ@wc.yl altoRP, oqblqyjmamﬁh m@@&cﬂmmmgg iefm the
Pr ef er abl R3 is , alkyl, C2-4 al

subscrigptigy g/} or @e@(ﬂ gl ig mgﬁpend;gltly Qg%p@tegaﬁ'qg‘g Fh%rmyp consisting of H,

Crs all%?f a@' <§1V aﬂgﬁ%@ﬁ Ot ﬂfrg‘fe%{%ferﬁéﬁ%g 1135 SE@B@%%gtsRn Shich R is Cy
alkyl; Rﬁ ¢4 Haor lGH5; Rélis e gencoral 0 ailikgy] andl dayth R6 W6 ptesditds selected from
R4 repyesents H ar Rgb al kyl Preferablcyi R4 is H

Cros TR, AOUGHm B it R CFR R e it maremed psghose
embodﬁ"ffeﬁfsriﬂ th%ﬂ RIR nﬁé{ﬁ ls b?iélfl&% NI i ?ﬁt&%ﬁgd %{‘%19 Bﬂﬁdé P of the

ring, RS represents H ogen,
thienylatifugyand, eabia RO aithiex Ipresahtiio gl ected from ©H3, O@E}ZRHZOHher ein

ocu B S LB PR R ety gy pepart

but pre%e&e@gl%@y bf eibdditd Mt sub@kipeh kb, oral 8102<y, cyano or
re preferably, R 5 is hal ogen, 1-4 al kyI

[0038] Prglr galpir}e/l? %ercg {f%ﬁﬁa (% nt%ﬁg@ Smgglm ents O)cglrlfllﬁégx%ds of theI present

inventipireieteald formRlad i s chloro, and i s attached to the
5-position of the thienyl ring. [0033] The symbol Ar
represents an aromatic ring selected from henzene,
pyridine and pyrimdine, each of whi chST& optionally
substituted with from1-2 B {ﬂl(;i\lug wher ei n each

R 6 i s independentlyQ ctdg gl ogen, cyano,
hydr oxy, al kylF: : P \\gRQ ynyI al koxy, 1-6
hal oal kyl , | oa : .5 cycl™al kyl , c3.5
°N
R R3

wherein. each of R, R?, R®, R*, R®, and R have the meanings provided above, and the
subscript n is an integer of from 0 to 2, indicating the absence (n is 0) or presence (n is 1 or 2)
of substituents that are independently selected from the groups provided above for R®.
Further preferred are those embodiments in which R®, when present as a single substituent,
occupies the 3-position on the pyridine ring (i.e., that position adjacent to the carbon atom
bearing the urea-sulfonyl (-NHC(O)NHS(O),-) component). Additionally, preferred
components provided above with respect to the general formula I are also preferred for
compounds of formula Ib.

[0039] In one group of preferred embodiments of formula Ib, n is an integer of from 0
to2; R! is Ci4 alkyl, Cs.s cycloalkyl, or Cs.s cycloalkyl-alkyl; RZisH; R*isH, Cy4 alkyl, Cy.4
alkenyl, C,.4 alkynyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl, C;.4 haloalkyl, cyano or
-C(O)R>% R* is H or Cy4 alkyl; R’ is halogen, Cy.4 alkyl, C1.4 alkoxy, C1.4 haloalkyl, -CN,
-C= CH. or -CONH,; and R®, when present is selected from the group consisting of C;4 alkyl,

10
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cycl oal kyl -al kyl, C3.5 cycl oal kyl - al koxy, am no,
al kyl am no, alkylamno, -CCOR, -QCH) R, -(CH) R

WO 2003065320 N(R ) and -(CH )N(R ) , wherein the Babaseiopn32104
mi s an integer of froml1l to 3, each Ri s

C 14 alk8EL m%@ Blbbbkyliﬁk@ﬁ ed @Hgg;oﬂ“ aﬁw@(@m@mmﬂ’) wabkRYe
) ;

am no, am no Ris

Subscﬂmmweh@é% anq/e@@Pectseadmend@ntgfLsggn{;g feomal ﬂm?émmwnms@nwom
Crs oRPLAATE oD, R HBE pRRRENE wlofe BRbESHERH Grich R!is €1

alkyl; RY is Hlor il RO1s il eniodidg a[liyﬂ‘;@hnd’é@@lhR@hobﬂ gream Bdeldeted from
ring Sfé ptionally substituted) is a separate and
C14 alkyle fQGRDmORD eI EHofmN(RE )prlé\se@rftlrther\mﬁﬁerréda are[tlyg4]

embod g W 1 A R IR ot AR ET MR LB o

cycloafityd €10k cyﬂdalkyleélkylt Rl is Hor SBIERE (s0troBAd § attiohs the 5-
bond is not present, the remaini ngfkval ences

bl e
posmoaleqfﬁge ihippsa dng; a1 Ry dhep @Fesshidraclecied fomdsi alkyly 1{CH2)mOR™
i6 6bt.;
ond RO E e PR PSR €10 b PR ity
selectqulrfedra i, €8} seaikyd dind€hy slkaneylpr ovi ded as fornmulae la, Ib
and lc. [Q036] In a first group of preferred

[0040§ mbodi H?ﬁﬂﬁ@théﬁ@nﬁ‘&ﬁﬁﬁ@ﬁ’t@ dse @(f)mf)&ﬁld@ ro? %ﬁﬂhvérﬁi‘éﬁ M OfRe formula
. ave the fornul a: HHg
c:

R5

= 0\ N o 00
1 N (R,
RL, A pé
R2 RS
Ic

wherein each of R!, R% R?, R*, R, and R® have the meanings provided above, and the
subscript n is an integer of from 0 to 2, indicating the absence (n is 0) or presence (n is 1 or 2)
of substituents that are independently selected from the groups provided above for R®.
Preferred components provided above with respect to the general formula I are also preferred
for compounds of formula Ic.

[0041] In one group of preferred embodiments of formula Ic, n is an integer of from 0
to 2; R'is Cy4 alkyl, Cs.5 cycloalkyl, or Cs.5 cycloalkyl-alkyl; R? is H; R is H, Cy.4 alkyl, Co4
alkenyl, Cy.4 alkynyl, Cs_5 cycloalkyl, Cs.5 cycloalkyl-alkyl, C;.4 haloalkyl, cyano or
-C(O)R3a; R*is H or Ci4 alkyl, R’is halogen, C;.4 alkyl, C;.4 alkoxy, Ci.4 haloalkyl, -CN,
-C= CH or -CONHp; and R®, when present is selected from the group consisting of Cj.4 alkyl,
C14 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH,)mOR® and -O(CH,)N(R®), wherein the
subscript m is 1 or 2 and each R® is independently selected from the group consisting of H,
C1.4 alkyl and Cy4 alkanoyl. Still further preferred are those embodiments in which R* is Ci4
alkyl; R*is H or CHs; R’ is halogen or Cy_4 alkyl; and each R® when present is selected from
C14 alkyl, -O(CH2)nOR® and -O(CH,).N(R®),. Even further preferred are those

11



wherein each of Rl, R2, R3, R4, R5, and R6 have the

nmeani ngs provi ded above, and the subscript nis an
wonwesgass2of fromO to 2, indicating the absenceCctmusi®4/032104

0) or presence (nis 1 or 2) of substiruents that are

embodlﬂ@ﬁeaﬁd@ﬁéﬂu gehahjler’ iernCLhﬁkﬂf Oy PSIkpHAVE LAk AIOME, 5
for . Further preferred are those enbodi nents in

cycloa}hrl@ﬁ Cre cwlneﬂwballsxleﬁt is He §59; Bo thqmsméaﬁ attgghed at the 5-
posit ERERER 9Bk £ SRR B TR B it on

and @(mmmmmﬁb)z Addidin thiealibserippieik arcrreohndwﬂon@ns imdpp@identg
ve Wth respect to_the general formula | are al so
Selec“‘pﬂjr%?@r}ll:e@il sakylegdSoustiengyl f ornmul a 1a. [0Q037] 1n one
group of preferred enbodi nents of formula la, n is an
[0042] nt egemmfngfthe mo@t prefe.?red}ainﬁodlrad:rkg/bf th€invenyal @altheydompounds

alk R2|sH R3 is H, aIkyI
prov1d%§ b&!ﬂ""eé’% :é . cycl oal kyl ,

cycl oal kyI aI kyI 1-4 haI oaI kyI cyano or - 0 R; R4
is Hoff Cal yI’ 0R5,|s halogenlE C al \\C;,O
“CH,

ral-eal Ky N CO\|H
| [@ ect e rom t Rel olip cons

MeHN] |K8xyY” C3- 5 @ycl oal kyl - al ko O(CH) R and O(CH)
N(R ) wherein the subscript is 1 or 3 and eagh, R |s
nde ect@d fromthe groufi cons stl il i,
11 fﬁr oY a»*?@/
rrent3|n I ch Riedn |sHor
; R5 is halogen or alkyl; and each R6 when pre§ent
i's selectedfromalkyl O(CH) R and -Q(CH ) .
FEven urt pr Ci‘@{tr,‘ed are those )er ) M| ch
yl/ NS eherD, (s at{ acred '
i f the thi‘eAyl ring; ar /
pr esent |s sel ect ed from CH3, -OCH CBbOH, -OCH C

-OCH OCH . -OBH,CHOX(O) CH and - Q(CHb) N(CH) o I

rSeparat e, pJJePE red groups Qf ¢ d| et S )t\hes’/ s \
T@ wz [0038] ]I n ﬁ'd g’roh@ffCH

MeHN

~eferred errbodl ment s, theugenp

] 0 0)0'L g /U\O\\ //O
N N N7 S
MeHN
0 9 6 o //_</j/
F. /U\ >\S// S MeHN >\-N S
Oy e Cﬁ
S Or e

12



HH( )n Ib wherein each of Rl, R2, R3, R4, R5, and R6

have the neani ngs provi ded above, and the subscript n
wo0@En3snvbeger of fromO to 2, indicating the ROUTASZ®4/032104

(nis 0) or presence (nis 1 or 2) of substituents

that are independently selected fromthe groups

provi ded above for R6. Further preferred are those

eRbodi ments in which R6, when present as a single

(it @ent elpi es the 3-positi onot he i di ne

e./~f\hat Pposifti on ad] et he bon fatofn ¢
ng M r&-suﬁ?ﬁ@'ﬁ@lmq 0) NHS( ( N N"‘ﬁ_@—m
component). Addition& |y, preferred conponents 0
provi@;d above with respect to the general fosnmula |

are al[po pre ertﬁsQigw conpounds of fornula Ab. [0039]
3 qup Joinpriefered-enbodi fent s of fofgula Ib, n
MeHN. tege : ] .

of from@9/to %% R o o
cycl oal kyl, or C3.5 cycl oal kyl -al} BB SN
H, al kyl, al kenyl ,°fH2-4 al kynyl, C3. cl salkyl , nggxljr_
cIoaIkyI-aIKMrTohaloalkyl, cyano or -C(O)R; R4 is H
a %yl' 5 i g hajogen, alkyl, C alkoxy, C

N\ N_ﬂQNcyﬁgfa;gpNH , and R6, when present
ct rom t hel ghodp consisting of alkyl,

10al koxy, C cycl oal kyl -al koxy, -Q(CH ) R and -Q(CH )

N(R) mhq;ein the subscript is 1 or 2 and each Ris

i ndepgndent|ly se} egted fromthe group consisting of H,
F 5 a0 kanoyh -SSP Leifurt her preferred are those
n which R/is CMalkyl; R4 is Hor CH;
al ogen or al kyl; and each R6 when present is
selected fromalkyl, -QCH) Rand -Q(CH) NR)
Even further preferred are those enbodi nents in which
Rl i sométhyl; R is §, alkyl, 2-4 al kenyl,

Falkypy o C dLgﬁ&k $_ ot C3-5 cycl oal kyl -al kyl ; R4
i or, RS isS c@/gxand is attached at the 5-
MeHN

o 9 6 o
F =N /U\)\s/’s cl
Wl e e
— N
MeHN

= F
MeHN 2 F (0] (o]
e
I S
N n—L =g al
— i \ /

MeHN

13



position of the thienyl ring; and R6, when present is
selected fromalkyl, -QCH) Rand -Q(CH) NR)

wohersasss2o he subscript mis 1 or 2 and each R PET/US2004/032104
i ndependently selected fromH, alkyl and al kanoyl .

[0040] KBnéhéd for %@Pfeﬁmﬁ% BF@Bﬁlpohﬁﬁs Gpm%'ﬁlgi of

the invention have the fornula Ic: H( )nlc
wherein each of Rl, R2, R3, R4, R5, and have t he
meani ngs provi ded above and hhe u?jg/g nis an
integer of fromoO to 29 indicat bsence (n is

0) or presence Fr
i ndependent |y sel gicteld f on1theog
forR6. Prefer A =ft|34 provi ded above with
respect to the formula | are also preferred
for conpounds of formula lIc. [0041] In one group of
preferred enbodi ments of fodnula Ic, n is an integer
of fromO to 2; Rl is alkyl, C3.5 cycloalkyl or C3.5
cycloalkyl-alkyl; R2 is H R3 is H alkyl, alkenyl,
[0043};]1' lky nly Ecllle(ﬁ&?e A ®eyaiteslakydthod St lﬁemtﬁiga@kﬂpphmﬁ dfiHormula I wherein
anq Hor Ca i's
Ré=H R B R Ra|1$<§¢scn T‘L%@(?lnbﬁngeo Ay wsbsﬁwd arg} @ﬁ%siema@ém
; and RB when present is selected fromthe group
consi sting of alkyl, al kéxkem€a. 5 cycl oal kyl - al koxy,
X ) Rand -Q(CH) N(R) wherein the subscript mis
and eafdnidRcigs i nde ntIy sel ect ed 1f €lGRekthe
‘ i sting of™H, al dzal kanoyl —St+H
Megurther8géeferred are VABse a£b0d|ﬁ§“¥5 in BhiNaWs RL is
alkyl; R4 is Hor CH; R5 is ‘halogen or al kb Heaifg
each R6 when present is selected from

q[,-2) o fo stituents that are
oups provi ded above

i o NO
F Ar- F Ar” o2 1. demethylation
Démq Halo-Ar-NO, m, r y
Z
MeO base, DMF MeO = 2. TfO,,
3 4
0
. A~ N0z Method A:1.NH,COOtBu o) NO
N” Pdpdbagz, Cs,CO3 F. N’Ar/ 2
— dioxane. 2. alkylation 1
TfO Ry —
5 Method B: NHR'R2, Pd,dbay R2 6
0

-~ NH2
reduction FI;@\]’N Coupling
R
N =

14
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alkyl, -(CH) Rand -QQCH) N(R) . Even further
preferred are those 1lenbodinents in which Rl is

worddmBss2R3 is H 1-4 al kyl, C2-4 al kenyl, C2-2CT/US2004/032104
al kynyl, C3.5 cycloal kyl or C3 5 cycloal kyl -alkyl; R4

[0044]i s H oA uﬁ@ofFoﬁﬁﬁlQ![@ax@B@pﬂeﬁar@& b%&h%qng\hlald?ﬁc &id and

osition the thienyl ring; R6 present is

benzal }é@@tleld pfyndmeﬁo @r@rldcycmnalm(ccalelzi) Z,Wmﬁucmi@rc@nmertddéo an acryloyl
wide b SRS E Mg it e B MR 00 LR e orensrgent

and cydl28riCR Y aBifyed @ ki, mrﬂ@@gte@mb 9f Blatalyst duek @8idda iafe inert
t he conmpounds provided below, as well as in the

solventsielmisds 2- d1c}ﬂpr0bggen§/ppwl®qgsqqgmlor@ 3a The substitgled jisoquinolone

4 can b%@{%}:{\/gl_lklér trggbll}g iﬂ'é' a%gyz\%unctlghaht%f 1squ1noI‘g>1?ig3 w1€ﬁ‘ al_hfflé gen

substituted aromatic or heteroaromatic compound, wherein the halogen is a leaving group,
preferably chloro or fluoro, in the presence of a base such as potassium carbonate or cesium
carbonate. Preferred solvents for this transformation are inert solvents such as DMF, DMSO,
and lower al cohols. The methyl group can then be removed by treatment of BBr; in
dichloromethane, or alternatively lithium iodide in an inert solvent such as DMSO or DMF.
The C-N coupling reaction of the aryltriflate 5 with carbamic acid tert-butyl ester, or primary
or secondary amines can be carried out according to methods described in Buchwald et al.,
Org. Lett. 2000, 2, 1101-1104. The products from coupling reaction of the aryltriflate 5 with
carbamic acid tert-butyl ester can be alkylated under basic condition. The nitro group of
compound 6 can be reduced by procedures known to one skilled in the art to yield a free
amino group. For example, one suitable method of reduction involves hydrogenation, with a
suitable catalyst (e.g., 10% palladium on carbon) in an appropriate solvent, typically an
alcohol. The formation of the sulfonylurea linkage can be accomplished by treating the
reduced product aniline 7 with a pre-mixed solution of 5-chlorothiophene-2-sulfonamide,
N,N’-disuccinimidyl carbonate and tetramethylguanidine in dichloromethane, followed by

treatment with TFA in dichloromethane at room temperature to afford the sulfonylurea 8.
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Scheme B
0

m 1. demethylatlon F. NH 1. SEM-CI
= 2. NH2COztBU

2. PhNT#, TfO Pdadbag, Cs,C03

0] (0]
Fj@ij\lsw 1. methylation Fm\m Method A, B or C
BocHN & 2. TBAF Boctl\l & (see Exs. 46-48)

10 CHsz 11

0
F ,Ar/NHZ 1 i 0 N.
0" N = : 2. TFA 00
1 P
CH,

HN
12 & Ha 13
[0045] A compound of Formula I with varying Ar groups can be prepared by first

synthesizing the common intermediate 11 in 6 steps (see Scheme B). Compound 3 from
Scheme A can be demethylated by treatment with boron tribromide in dichloromethane,
followed by selective triflation with phenyltrifluoromethylsulfonimide to give the triflate 9.
Protection of the lactam nitrogen, with SEM-CI and C-N coupling using carbamic acid tert-
butyl ester can be carried out according to Buchwald et al., Org. Lett. 2000, 2, 1101-1104, to
give bis-protected intermediate 10. Standard methylating conditions and removal of the SEM
group with TBAF provides the key intermediate 11. A variety of halo-substituted
nitroaromatic compounds can be coupled with 11 using Method A or B conditions, followed
by reduction using catalytic hydrogenation or tin(I) dichloride dihydrate to give 12 (see,
Examples 46 and 47 below). Also, a variety of halo-substituted anilines can be coupled to 10
using Method C conditions as outlined below to give 12 (see, Example 48). The formation of
sulfonylurea linkage can be accomplished by treating the product aniline 12 with the ethyl
carbamate of 5-chloro-thiophene-2-sulfonamide in refluxing toluene, followed by treatment

with TFA in dichloromethane at room temperature to afford the sulfonylurea 13.
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woeaoomss2h 5 [ 0043] Schene A describes a net ho®#CDfUS2004/032104

prepari ng conpounds of Formula | wherein R =H, Rl, R2,

R3, R5 is described herekghgh®rce, Ar is substituted

aryl and heteroa]g%/l Schene A nal oni c acid 1. CICO Et

MeO 2. Halo Ar-NO. t hyl ati on base,

Dlsz TO I\/bthodAlNH ddbﬂ-Iz,CSCO
>L yl at P hod B: ~'Pd " dba, reduction

o 2. halogenation HN 7 2. Stile or Suzuki
CHs 14 CHz X
‘ F
Q _NH, HC”
F N coupling 0

. R3
N _ ~.N_ H H /E\>-CI
1 Ar—N N\ S
CHj RS hig

16 17 0

[0046] Scheme C describes a method of preparing a compounds of Formula I wherein
R*=H, R'=Me, R’>=H, R’= Cl, R® is described hereinbefore. Ar is a substituted or
unsubstituted aryl or heteroaryl group.

[0047] As seen in Scheme C, compounds of Formula I can be prepared by starting
with deprotection of the t-Boc group of compound 14 which can be readily obtained from
Scheme B, followed by halogenation to provide compound 15. Conversion of 15 to
compound 16 can be accomplished using Stille or Suzuki coupling conditions to provide
compound 16 with appropriately substituted R> group. The formation of a sulfonylurea
linkage can be accomplished by treating the reduced product aniline 7 with a pre-mixed
solution of 5-chlorothiophene-2-sulfonamide, N,N’-disuccinimidyl carbonate and
tetramethylguanidine in dichloromethane, followed by treatment with TFA in

dichloromethane at room temperature to afford the sulfonylurea 17.
Compositions

[0048] In another aspect of the invention, pharmaceutical compositions are provided
in which compounds of formulae I, Ia, Ib, or Ic, alone or in combination, are combined with
a pharmaceutically acceptable carrier. Preferred compounds for use in the compositions of
the present invention are those compounds identified above as specific or preferred

embodiments.

[0049] The pharmaceutical compositions of the invention may be in the form of

solutions or suspensions. In the management of thrombotic disorders the compounds or
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D reduction Coupling HH -CO ,Ar N o 14[0044] A
conpound of Formula | can be prepared by reacting
worbwsss2aci d and benzal dehyde 1 in pyridine tecpusiodes2104
cinnam c acid 2, which can be converted to an acryl oyl
pharmm’deah;orﬁpdsﬂions ot ingentioh a3t 4130 becinl saclofemeas ot eimple,

sodi um azi rt| us r.earrangenent, and cycli zatl on of
tabletsamv%wrggm% ot opal IR G e SBPSIOTESA YIS BOL8tiens s

suspen'sﬁ)ﬁé R 1fg@ct§5!e lRBfAisFAUME Hd BEHReIF 11]1c0r%0r§ted+1%to shaped articles.

2-di chl orobenzene provi des 1 soquinol o
subst i uted ul e 4 can be pare treatin
100501; o oo YRR AT PIED Tos HRa e A GHLS L0yleRy Gebsules and the

like inf1BHQ AN asd B U{rhinied &h@&@tshéh R'ach&h eJoﬁ%th‘Eﬁto'r gelatm and
conpound, wherein the halogen is a |eaving gr

eXClpl?nrtPeSmIaaﬂ micedrirpstallioe Cﬂiul@ﬂeodlsmtﬁgratmgmgem hike coxfn &bardaeleal ginic
tass um.car cesi um,car

acid, 1 tp iR S S ol B afi SR ST PR S bippeplactose, o

flavorifg@ hg@ﬁt&s Vel dssa M FornVRCapaie] ih A¥BHoochl BhSve n-rm@nals it may
net hﬁ group can then be r emoved by treatnment of

also coptaim ligiishearraissucibes wites sakdne, oep fatfyi aihi Qier matedelsuorf vairious
pes %81 KEyBel) 23 DR B iy T s M BB s

compotigiohs ot ipfeceish esn b@formuﬂanw 3ecOrdiHeROE a¢ntioadl &%ﬁtical
be_carried oyt according to methods described in
practicg, | ERT gK@mRle, disso u@rbor Jugpgnsionaf the artivg gampayngd 1n-pﬁx@hlcle such as

an oil &Y epéy'iﬁﬁétld‘ Faﬁ?"v@ﬁﬁ'éfél lik%%tﬁjg %?éa'té) Br o Etﬁg %E;H Flﬂ&%%: esire

carbamtT acid tert-butyl "ester
Bufferm ﬂvd@erwmes, antingidenisrand Teelile candednauporated acmpding do eaepted
h be {eqpceq by procedures known to one skilled in the
P aﬂn%?yl?%]@?%‘ﬁ a free amino group. For exanple, one
ui tabl e met hod of reduction involves hydrogenati on,
[0051]vv| th addditioanlls dostgs fprmulations of coomopads afdpumnlank, Ia, Ib, or e,

or phaﬁ’l?arcgﬁﬂztal' c%nﬁ)'asf?leﬁg Qcﬁ{t&% n% asc%lﬁlpeon ha lo% 1nvent1¥n aco be used for

therapeutic administration must be sterile. Sterility can be readily accomplished by filtration
through sterile membranes such as 0.2 micron membranes, or by other conventional methods.
Formulations typically will be stored in a solid form, preferably in a lyophilized form. While
the preferred route of administration is orally, the dosage formulations of compounds of
formulae I, Ia, Ib, or I¢, or pharmaceutical compositions of the invention may also be
administered by injection, intravenously (bolus and/or infusion), subcutaneously,
intramuscularly, colonically, rectally, nasally, transdermally or intraperitoneally. A variety of
dosage forms may be employed as well including, but not limited to, suppositories, implanted
pellets or small cylinders, aerosols, oral dosage formulations and topical formulations such as
ointments, drops and dermal patches. The compounds of formulae I, Ia, Ib, or Ic, and
pharmaceutical compositions of the invention may also be incorporated into shapes and
articles such as implants which may employ inert materials such biodegradable polymers or
synthetic silicones as, for example, SILASTIC, silicone rubber or other polymers
commercially available. The compounds and pharmaceutical compositions of the invention
may also be provided in the form of liposome delivery systems, such as small unilamellar

vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes can be formed
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al cohol . The formation of the sul fonylurea |inkage can

be acconplished by treating the reduced product
wanodsinss2d wi th a pre-m xed sol ution of PCT/US2004/032104

5-chl or ot hi ophene- 2- sul f onam de, N, N -di succi ni m dyl

from a ¢RFABYVFIBIANSudhek rcﬁﬂléﬁtabdl,%@?f' 1B driphdipHatigyledines ited
f ol Ia(gvved@by treatment with TFA in di c@)hl O%ngrg% hane at

methods sueH keowpe feaenerof skdl wrthepd. t he sul fonyl urea 8. 15.
denmethylatio F- 1. SEMC 2. PhNTf 2. NH C tBu TfO Pd

dsthodsof CreANnMtRdhidistkatioh Met hod A, B or C BocHN 2.
TBAF BocN (see Exs. 46-48) 10 CH ,NH HH . coupling

Ar' 2. e ~
[0052] varyi nIé yAe?_ Elg}t%%p%p%g’ﬁheb éregé}gg%go% %r(fvi‘?(;ég{ﬁllé’t‘hdds%ﬁ Meventing or

treatingstymoimbesiz imgntaena dryradministesngbuihe nganimalea thempeuticeBe effective

stmountgef PO PTG Ry B Erfantb A T SIS o4 PP Bppetical
compo$#iohloPHABYEANR asdRb DR dbbe. XIBEHINME of forfnbRkIOn, Y,1d? I,

phenyl trifl uoronethyl sul fonimde to give the triflate
and phgmaRevtiend compogitionshef theitvantion eantrgeing awomposEhe ormulge L, Ia,

C-N.gaoupling usin rdam c,aci d I tyl -ester can
th,or 15, R RYDn UE% SR ARAER RS "0l Bl PY 63 G0 e
regimer ¥8Pthe prédhtidd Oftredteti ¥ecabdisvaRt@lhedit@ded, phicolely &idse related
10. Standard nethyl ating conditions and renppval of the

to throrgpRpigr Sapexamme, PmRUEdcapBarmeeetiop] gampasitioniodthe imyention
may b SH s %t&f'ug br ﬁl%{a‘f)'eﬁﬁlcpééeﬁ e %ﬂy thrombosis, particularly a platelet-
dependent thrombotic indication, including, but not limited to, acute myocardial infarction,
unstable angina, chronic stable angina, transient ischemic attacks, strokes, peripheral vascular
disease, preeclampsia/eclampsia, deep venous thrombosis, embolism, disseminated
intravascular coagulation and thrombotic cytopenic purpura, thrombotic and restenotic
complications following invasive procedures, e.g., angioplasty, carotid endarterectomy, post
CABG (coronary artery bypass graft) surgery, vascular graft surgery, stent placements and

insertion of endovascular devices and protheses.

[0053] Compounds and pharmaceutical compositions of the invention may also be
used as part of a multi-component treatment regimen in combination with other therapeutic or
diagnostic agents in the prevention or treatment of thrombosis in a mammal. In certain
preferred embodiments, compounds or pharmaceutical compositions of the invention may be
coadministered along with other compounds typically prescribed for these conditions
according to generally accepted medical practice such as anticoagulant agents, thrombolytic
agents, or other antithrombotics, including platelet aggregation inhibitors, tissue plasminogen
activators, urokinase, prourokinase, streptokinase, heparin, aspirin, or warfarin. Still other
agents that can be administered with the compounds of the present invention include
antiplatelet compounds, fibrinolytics, anti-inflammatory compounds, cholesterol-lowering
agents, blood-pressure-lowering agents and serotonin blockers. Suitable antiplatelet
compounds include GPIIB-IIla antagonists, aspirin, phosphodiesterase III inhibitors and

thromboxane A2 receptor antagonists. Suitable anticoagulants include thrombin inhibitors,
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nitroaromati c conpounds can be coupled with 11 using

Met hod A or B conditions, followed by reduction using
woav@logsize hydr ogenation or tin( ) dichloride #Chypdemye32104

to give 12 (see, Exanples 46 and 47 below). Al so, a

coumamﬁr(wriﬁ%eﬁ@aﬁnw@ $lokendx€d Sakble ARS-iSRAnRetoePEithgni®include

10 using Method C conditions as outlined belowto give
non-stergidgloati-in BemmpateruaentsTecleaxysenasen ipibionsfand g id arthritis

agents.g&r%?%((lﬁﬁgis%%@i\%g? ﬁ?ﬁ%@%&:ﬁiﬁ%@é ! é:ha[rﬁgﬁ%&tttﬁg irR/re&golflC }nay also

allow for ggpliestivori bt eqalneskdodes of the mlawihtbelitic agerth dxd thgrdforeusintnize
followed by treatnent with TFA in dichl oronet hane at
potentiplisiorbagkd siflenchiets. Sppprandsrndabpraispptigal gomgositions of the

B e L o S L
thromboBtic tierépy, Rnd/or teucd vdmSohepafiSiaescri bes a net hod
of preparing a conpounds of Formula | wherein R =H R

[0054)=H. O B3 At lesehd, }?ﬁéjci?ﬁé(ﬁinﬁp sf flPxE: Snveffioh Srefuseful for the

substituted or unsubsti ed aryl or heteroaryl group.

prevenfi@0df7d sedendennis¢hentc keent. §) thesampothnds compfandndf shd ingention or

. e pre ared b starting - . .
their pharmaceutical compositions are administered to a patient who has suffered a primary
ischemic event in an amount sufficient to prevent or reduce the likely occurrence of a
secondary event. Generally, the primary and/or secondary ischemic event is selected from
myocardial infraction, stable or unstable angina, acute reocclusion after percutaneous
transluminal coronary angioplasty, restenosis, thrombotic stroke, transient ischemic attack,

reversible ischemic neurological deficit and intermittent claudication.

[0055] The compounds and pharmaceutical compositions of the invention may be
utilized in vivo, ordinarily in mammals such as primates, (e.g., humans), sheep, horses, cattle,
pigs, dogs, cats, rats and mice, or in vitro. The biological properties, as defined above, of a
compound or a pharmaceutical composition of the invention can be readily characterized by
methods that are well known in the art such as, for example, by in vivo studies to evaluate

antithrombotic efficacy, and effects on hemostasis and hematological parameters.

[0056}] Subjects (typically mammalian) in need of treatment using the compounds or
pharmaceutical compositions of the invention may be administered dosages that will provide
optimal efficacy. The dose and method of administration will vary from subject to subject
and be dependent upon such factors as the type of mammal being treated, its sex, weight, diet,
concurrent medication, overall clinical condition, the particular compound of formulae I, Ia,
Ib, or Ie employed, the specific use for which the compound or pharmaceutical composition

is employed, and other factors which those skilled in the medical arts will recognize.

[0057] Therapeutically effective dosages may be determined by either ir vitro or in
vivo methods. For each particular compound or pharmaceutical composition of the invention,
individual determinations may be made to determine the optimal dosage required. The range

of therapeutically effective dosages will be influenced by the route of administration, the
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wi th deprotection of the t-Boc group of conpound 14
whi ch can be readily obtained from Schene B, followed
woyodsaBsgenat i on to provi de conpound 15. ConveP€TmiS2/032104
15 to conmpound can be acconplished using Stille or
therapeRtiZstjlechPobdndnBe S6HMkidH %ﬁ%ﬁi&ﬁpmﬁ_ﬁrﬁ@ﬁmw}i oRriictRedle, it
appropriately substituted gr oup. e formation of a

may besisdufroed therdeaage is Melgeereshimtdrthe baddy fipldss Ferjothyr routestof ng

om0 R o B850 SRR R orcach compouna
by metfNdbiwesll Rbeh T phaivbedldg OR@dordiaply, it hdyeeridaydsaiyarot theMigerapist
_in dichloronethane, followed by treatnent with TFA in_

to titer thedlabagot madidy the ovisrml pémptstzationes reguiref ép gbteethe optimal

sul f | urea 17. Conpositions [0048] h another aspect
therapegﬁé ?t%'gé’tr nventi on, pharmaceutical conpositions are

provi ded i n which conpounds_ of fornul ae | la, Ib, or
[0058] | ¢, alldiredetorminptionplicHstisflosagcclexelmshards th dopage levels
necessa‘?%ﬁ)r ARG t;h% HeliYe AEGRP %@.?Jgﬁte(f&rz&b? [recegtroﬁr ibi86n, will be readily

conpounds Tor use in the’conpositions of the present
determinad Bytonerskited ih eesat. cCDyyicallyd spplibetivnsf ifacoalpound as

specific or preferred enbodi ments. 049] The .
pharmagiiich cemppYben £ EAREEE ?6&0%@0%3 Folebies 50%9 lqyels; yyith
dosage tlfgz%lsf‘t%iﬁ% HerSREWhAPNRe BsitHSHBASE 8dSeved. TR BRPBGEITRAN

of thronbotic disorders the conpounds or
composifigisarfithe danentioh meyrheadminisheredafralinian dnraféaetive amaenyt within the

dosag R 5ty SLF o OB bR TP ke e avide aay
doses. SUPHIREItRENES]lySlcedptdtic Stttk 98&d Bra FHASREESL O] Tofbosition of
i njectabl e adm nistration, and the |ike, or

the inveniionr paveallye abeitt § tg RAP & efra ¢oanpoyind phfrgorulapdp i db, or Ic, is
. v . . |
compo P43 AT TR S ABRRIPOIALEL LILOL D Bl |,

pharmdeeutidal pratict iduding butnotdimmitedstoas physivlogjedlht acaeptalsid vehicle,
) exqiﬁéents such as nicro&r,st Iléfe cellq}ose, .
carrier, FXEPTH PR BreaguAl & PRI el ANC-HEXPE i g agrating of active
ingrediBftif! théé_é%h‘%ﬁ@itti%n§ K cRhaRINEHILMBaEER AL Bange indicated is
sweet eni ng agents such as sucrose or | actose, or

obtained.

[0059] The following preparations and examples are given to enable those skilled in
the art to more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

EXAMPLES

[0060] The starting materials and reagents used in preparing these compounds
generally are either available from commercial suppliers, such as Aldrich Chemical Co., or
are prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:

21



10

15

20

25

flavoring agents. When a dosage formis a capsule, in
addition to the above materials it may al so contain

woiopsiodsearri ers such as water, saline, or a faCTESLI0k/032104
O her materials of various types may be used as

New Yot1o0fsy Shunsts 108l Tlileefoﬂo@ﬁn% RAtHRIEY $bdcibn kHeMeebrd Mbrely
dosage ‘unit. Sterile conpositions for injection can bé

illustratiye ofiscacethetivsis byiwljch thewompenndsoeithe presentinvsotio edn be

ractice. .For exanple, .di.ssol utign or suspension of
synthepindt abd VirdoRnpben iy (6 HraR ptholi potion sEhietgcap pe gpade and
will besiBERIIte dndtskitledR iifd £t hdvi®: RIF&VAd toltBadiSclodtie batit@inéd in this
_liposome may be desired. Buffers, preservatives,
Applicatient.oxi dants and the |ike can be incorporated
according to accepted pharmaceutical practice. [0051]

[0061]Addi t iTIRthitingdsatsls had theliatetraaBated oLibePRthER rdction schemes
formulae |, la , or pharpaceuti cal

) Jda, 1b, or lc | .
can be isohers indi pwafiedhif dasiradrising convpriinmal Sehmimees; Weludingdwt not

.. ds: e [Wo Tl i ti-1he
imited @, Bl s gtof bRz o T RO nd R g such
materidls car &t ¢hamadtbui vadgisirg @niveriomehinearse mckididy @sysidaleonstants and

i.cron nmenbranes, or by other conventional nethods.

Spectrzglgf"'ﬁulations typically will be stored in a solid form

preferably in a |lyophilized form Wile the preferred
[0062]r out e Gilessistenificttatheorpnireryp the regstionk desgobedjaerein preferably are
formu] ations, of c ounds of. formul ae | I b, or
conduefd P 255 PGP MR e e  paeafonl dhmsftre range
of froniVBYoWR LD 8o abtitN56 PEr BdrdMrefddRG HoNabduld PEYE AR 1¥5 °C, and

(bol us and/or infusion), subcutaneously,
most prefenabinasd woavenienttyohtabogtaiobyn, (or embent)temperstkd, ¢,g., about 20 °C.

transdermally or intraperitoneally. A variety of

dosage forns nmay be enployed as well including, but

not limted to, suppositories, inplanted pellets or

smal | cylinders, aerosols, oral dosage fornmnulations

and topical fornulation [ BS oi ntnents, drops and
dermal patches. The co formulae I, la, Ib
or lc, and ph3u4mEGteubiscakheeyiiRayliaensicatidt he

i nvention may al so be_ ncorporated into shapes and

articles such a s inpl-] whi ch may enpl oy inert
mat eri al s such bi odegr ad e pal yners or synthetic
silicones as, for e | e, SI'LASIP@H silicone rubber

or other polyners
[0063] To a solution of 4-fluoro-3-methoxybenzaldehyde (32 g, 0.2 mol) in pyridine
(100 mL) was added malonic acid (43 g, 0.4 mol) and piperidine (3 mL, 0.03 mol). The
reaction solution was stirred at 85°C for 13 hr. Upon cooling, the resulting suspension was
added to cold water (500 mL) and acidified with conc. HCI (80 mL). The white solid was
filtered off, washed with water and dried to yield 36 g (92%) of 3-(4-fluoro-3-
methoxyphenyl)-acrylic acid. RP-HPLC: 3.71 min. 1H-NMR (DMSO-de) & (ppm) 3.85 (s,
3),6.53 (d, 1, J=16), 7.20 (m, 2), 7.50 (m, 1), 7.52 (d, 1, J=16).
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commercially avail able. The conpounds and
phar maceuti cal conpositions of the invention nay al so
woeoriesizaded in the formof |iposone delivery BgSUSEE4/032104
such as small unilanellar vesicles, |arge unilanellar
vesicles and nultil amel EXIAMBBEQ® es. Li posones can be
formed 18from a variety of Iipids, such as
chol est er ol , 3df-FugpArnethozyphanyDracarlohazideo| i nes,
used nethods mell knowm tQq one of skill in the art.
Met hods of Treatnent/ Ad stration [0052] In yet
anot her aspect, the presept ”’&Eb \on provi des net hods
for preventing or treat ing throndosfs in a manmal by
adm nistering to the manmal a therapeutically

effectjve o ound, of fornu| ae
[0064]5, | ¢ Tog ﬁﬁgP grso]élgogzglfcp aﬁgtgge)mfa} (ﬁ;@gg}fq-%—g}ethoxyphenyl) acrylic

acid (32%.33% ghﬂBPQ{;Or nu rm@ ngfanI gfl&ggﬁ{ng@eeg gg BAYEvas added ethyl
chlorofomantecd226thEpin 'EHE’QG@; nth)ahspwifse bher Z'Ormimltdso The resulting

suspen i T JURVIERS SRERAR R o F Trore-crolecphs soRlig Opiias Jjs.7 o) i

water @0 HRALY wascIaRAN eﬂht», rbdcidh watsufrs& hieecilef 1008, W&’i’cﬁﬂ iﬂv%[bed
or treatnment of cardi ovascul ar di seases, partl cularl

additionipd dechtaspametithng §2 3 hmdybeldiveed Hoimcrexentsl elowaaddmmmfrw HCL.
The aqﬁgoﬁri%é gg’c g%j@tﬁ%r € %ﬁn{fgg t‘H’I{l%)Snwglfé gf,?gfqr%r?l\étiﬁg] 'St ox%amc layers

were cbibRRBOSAshiedRaik 1INHEY dnd ‘tﬁn@ ati&] et APELIVLBhd concentrated in
thronbotic indication, incl udi n but not limted to,

vacuo fpeafiosd gj) Sekfi7al ofi the aptazists; Ré’n%{’ bt 8.3dmgiona, chronic
stabl e angi na, transient ischem c attacks, strokes,
peri pheral vascul ar di sease, preeclanp3|a/eclanp3|a
deep venous thronbosis, di ssem nat ed
i ntravascul ar coagulatl fre=tr onbot i ¢ cytopeni c
purpura, thronhoide-ARRIHRSIANAbLGin6RAMLddat | ons
foll ow ng invasive procedures, e.g., angioplasty,
carotid endarterectony, post G (coronary artery
bypass graft) surgery, Quaft surgery, stent
pl acements and insertion ndoyascul ar devi ces and
prot heses. [0053] Conprnd3~and” phar maceuti ca
conposi tions of the invention may also be

[0065] A solution of the acyl azide (39 g, see Example 2) in 1,2-dichlorobenzene (300
mL) was heated to 140°C for approximately 1h until gas formation subsides. Catalytic iodine
was added and the temperature was increased to 180°C for 1.5h. The reaction mixture was
allowed to cool to ambient temperature with stirring; the precipitate which formed was
collected by filtration, washed with benzene and dried under vacumn to afford 22.6 g (67%)
of 7-fluoro-6-methox y-2H-isoquinolin-1-one as a tan solid. RP-HPLC: 2.58 min; ES-MS
(M+H)" = 194.1; IH-NMR (DMSO-dg) & (ppm): 3.8 (3H, s), 6.48 (1,d), 7.11 (t, 1), 7.33 (d,
1); 6.77 (d, 1).
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used as part of a nulti-conponent treatnment reginen in

conbi nation with other therapeutic or diagnostic
wageistossize t he prevention or treatnent of throRDDRISS004M32104

a mammal, certain preferred enbodi nents, conpounds or

pharnaceutical conpositExn@ApEEmhe i nvention may be

coadm ni_st er ed aI ong W t h ot her co ounds t ypi caI 'y

pr escr /Hdepmop-metk o gy quigoliry | pae;

accept ed nedlcal practlce such anbECoaguIant

agents, thronbol ytic agent oii:] er antithronbotics,

including platelet & i bitors, tissue

pl asm nogen acti vator rokinase, prourokinase,

st rept oki nase, hegrbm Frin, or warfarin. Still

ot her agents that can be administered with the

conmpounds of the present invention include

[0066]ant | PIRt £oPhtiGLIPPLOL ST 7-thm'rbmln¥fhb§§-‘2H -iso nohn— -one (57
anti-inflammatory conpounds, chol esterol - %

mmol) dyBPMIS(108maby M@E leé@ﬂsﬂrm)tasem ::argom’g@ﬁt@ ﬁhdblwﬁdth}’rﬂl Orbg of 1-
oo AR 508, 20 B RSTROURSS K15L g o

pouredionty e afes. an@ shhfpw‘@@mﬁ@teﬁ&vmesm@ﬁ Rl reRl @ BRRESHIRINO,. The
Sui tabl e anticoagul ants include thronbin inhibitors,

precipitabaamendiont mﬁ fieny, washpdhwiith cdtiea and depdi vacuo to give 12.1 g
(68%) Stthl BRI A veBl) &Wﬁ-ﬁp@?ﬁﬁ%ﬁ% EQ-CMMEMH) = 315.0; 1H-

non- St eroil da ant i -1 nf ory age

NMR (cma;co@gy §e¢ppan: 20i(BH] Hi 60651 AT 4Ny ll'ﬁ17033d(dan) hf83t(t1§), 7.92 (d,

ents. Coadm nistrations of these agents wth

1, 83% bunds of the invention may al so all ow for

application of reduced doses of the thronbol ytic
agents and therefore mnimze potential henorrhagic

side effects. Conpounds gng Sgar maceut i cal
conpositions of the in i y also act in a

syner gi7sith&rd-8hHRR I Eftten &g%; § I L%WI ng
succes§r_ul_ﬂﬁ?ﬁ oly ?c&ﬁﬁg apy i irlﬂemldfég e ti

to reperfusion. [0054] Ingela e 2hods, t he
conpounds of the invention|arg eful for the
prevention of a secon@lary i ®€hem c event. In these

met hods, conpounds, o e_jAavention or their

phar maceut i cal coﬁ%si tions are adm nistered to a
[0067] pat i effio aMh@llbdasu@aﬂflm efl 7eF Ipoior@metiox g (M-git@phétyl)-7H-
1soqu1n8ﬁga Ré ég’lgé fllgcrlm%% ) in dléflﬁc?r\érelm%%hagg (5r Oenqllis: svats ggdf!dl nlégtl g/oron
tribromide (8 mL, 85 mmol) via syringe. The brown suspension was stirred at room
temperature for 24 hr. The solvent was decanted, washed with cold DCM, leaving a black
residue, which was triturated on ice with methanol (80 mL). The solid was collected by
filtration, then washed with water and dried to give 2.66 g (89%) of 7-Fluoro-6-hydroxy-2-
(4-nitro-phenyl)-2H-isoquinolin-1-one. RP-HPLC: 3.93 min; ES-MS (M+H)" = 301.0; 1H-
NMR (DMSO-dg) & (ppm): 6.66 (d,1), 7.16 (d, 1), 7.43 (d, 1); 7.76 (d, 2), 7.84 (d, 1), 8.33

d,2),11.1 (brs, 1),
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secondary event. Cenerally, the primary and/or

secondary ischemc event is selected from nyocardi al
wonbesassizon, stabl e or unstabl e angi na, acute PCT/US2004/032104

reoccl usi on after percutaneous translum nal coronary

angi opl asty, restenosi SEXANMPNB® i ¢ stroke, transient

i schemi ¢ attack, reversi bI e i schem Cc neur oI ogi cal

deficit and iJFHBpeF RanGs H

CoMDOUNda A BB TACE L S8l RIS 0Tl ad°

I nvent1 on may D€ ULTITTZEOD M VIivo, orarnarrry rn
mammel s such as primates, ge.g huNens) , sheep,
horses, cattle, pi 9g, dogs cats and mce, or in
vitro. The bi ol ogi ca €Sy as defi ned above, of
a conmpound or a pharpa i ch conp03|t| on of the

i nvention can be r@ddi I'y characterized by methods that
are well known in the art such as, for exanple, by in

vivo studies to evaluate antithr onbotl c efficacy, and
[0068]ef f ect’e wspshemsins asV-<leord- Gﬂh‘fﬁa@w-ag(r’rda'ﬂromhmaﬂ)aiﬁrlsoqulnohn-1—

one (1R S aHON BB ol B S Ts sT R Bl ombBalit D4R was aadec neat

trifluoonrgiesedul foni aahydiide (008 @ilt, 14076 ﬂﬂiﬁ)blﬁ&op@[ﬁemvéﬁ 2666l The resulting
dosages that w Il provide optiml efficacy. The dose

solutiogFepSAER b . FOPMARFAI{OS £kt TBR Fegchipn vHKipre W@fmhéluef} with ethyl
acetates(?bb %‘?E'sgxe? ﬁfé@lte ?lgat S lﬁ?g] WL WeRsh ﬁ’ﬁﬂ%ﬁ gﬁﬁ? (SPmLY ReEied

over saiiwm wulfae tfilteed, cencmhrat&nivze natio aid dmefdab gNmHBT goé8l3 %} bipure

|cuI fo{o) rmul a v.or e
wiftuof3ihtbinyHon i aCRE Lot 21 Aemiorbhhy - Bioel - bR pogpinolin-6-y]
A _| tner .
ester RZ??%’?‘E%?%%*%E‘EQ?W Poa T ThaT R SO (ppm): 6.88
(d, 1), 7 66 @@ Z880 (DAL B .27 lpex; Ap&M7i (dal).y ef fective dosages
may be determ ned by either in vitro or in vivo
met hods. For each particul ar conmpound or
phar maceutical conposition of the invention,
i ndi vi dual det ermi nati cBXAMPLEE nmade to deternine the

opti mal doss eqyi aeutlcally
effective ro v ‘ A Getede o 0Dr out e of

admi ni st r at isofuiniola- aemt@ﬂﬁmutacla tal@abaﬁmlemels and the
condition of the patient. For i nJ ectl % by hypoderm c

needl e, it nay be assuned the dosg S2del i vered into
the bodily fl uids. Fgr;:\/oétlj)\lu f

Sl _

O N
H

[0069] In a dry flask was combined trifluoromethanesulfonic acid 7-fluoro-2-(4-nitro-
phenyl)-1-o0xo-1,2-dihydro-isoquinolin-6-yl ester (0.86 g, 2 mmol), t-butyl carbamate (0.33 g,
2.8 mmol), dry powdered cesium carbonate (1.1 g, 3.4 mmol), 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (Xantphos, 0.14 g, 0.24 mmol), and
tris(dibenzylideneacetone)dipalladium(0) (Pd,dbas, 38 mg, 0.08 mmol). Under Ar
atmosphere, dry THF (17 mL) was added to the flask, and the mixture was stirred at 75°C for
25 hr. The reaction was concentrated and purified on silica gel using EtOAc/hexane as eluent

to give 0.64 g (80%) of pure [7-Fluoro-2-(4-nitro-phenyl)-1-oxo-1,2-dihydro-isoquinolin-6-
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adm ni stration, the absorption efficiency nust be
i ndividually determ ned for each conpound by net hods
woeebds/gsamn i n phar macol ogy. Accordingly, it nRgThS2004/032104
necessary for the therapist to titer the dosage and
ylJ- caﬂm&ib b¥idksebhtestePhis AAMNItBIsSHd. ARPAIPEGS: 5.98|Hiih.LRE-MS (M-+H)" =
tain the optimal therapeutic effect. [0058 The
400.0; HthéMRn @BOrdg)f S Girine) tlidlds,d)sadé (d.ehel 46 (d,Hat7.78(d, 2hed.87 (d,

S | evels necessary to achieve the desired result,

1), 8'17|d€de?£%pﬁ3a(fle#)et9'5,%té’ f)ecept or inhibition, will be

readily determ ned by one skilled in the art.

Typically, applications of a compound or

phar maceut i cal conposi t e invention are

conmenced at | ower dosaﬁggégié?s, wi th dosage | evels

bei ng i ncr gagadotenti(4-nithephasiy pdxefifBdihyim-achi eved.

The conpounds and conp05|{|ogs 0 f the |nvent|on nmay

t he dosage range o f about 0.01 (&Q)zrrg/ kg in a
regi men of single or several Hi dal |y doses. If a
pharmaceuti cal | y acceptabbe_eatpirer i [
phar maceut i cal np he inventi on,
typically, abo F~a conpound of formul ae
I, la, Ib, or Ic, is clorrpounded wth a
pharmaceutically acceptable carrier as called for by
accept ed pharmaceutical practice including, but not
[0070]] i m t &b & mluta)rphﬁlﬁﬂ-ﬁluogi Q«‘i#-ln;/tr@phﬁgﬁ)ﬂb-lo&o-\le%ﬂihlyéno isoquinolin-
rrier, . excipi i_nder efv tahiliz
611t i 70 B EES B R (1 POy DR il v e oesium
carbon&t@%? 84 GOTRO HrhbDIBlIbRed H% Redt ri‘ﬁéthﬁ 1§&'i'dte 0064 H95298 rhidol). The
he range indicated Is obtai ned. 059] The follow ng
mlxturpwep stitatd @ meorartdmpgabpt der b br, gqxtreﬁed mte nthiyl acetdto S0 mL),

sl B0 Rt B RLA FL RE aR les

concen&@Rtdiifl @4RQ 228 driddi thigh@: 0.5 cI9IRP oﬂﬁu&fﬂe-]?ﬂﬁbt@mMQﬁtrolpﬂibnyl) 1-
nmerely as being illustrative and representativ

oxo-1,2-dwdEsrisoquimplip6<yl]-methyl-carbamic acid tert-butyl ester. RP-HPLC 5.89

min; ES-MS (M+H)" = 414.0; 1H-NMR (DMSO-ds) & (ppm): 1.33 (s, 9), 3.20 (s, 3), 6.75

d, 1), 7.52 (d, 1), 7.80 (d, 2), 7.83 (d, 1), 7.93 (d, 1), 8.35 (d, 2).

EXAMPLE 9
[2-(4-Amino-phenyl)-7-fluoro-1-oxo0-1,2-dihydro-

isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester

[0071] To a suspension of [7-Fluoro-2-(4-nitro-phenyl)-1-0x0-1,2-dihydro-
isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (0.33 g, 0.79 mmol) in ethyl acetate (6
mL) and ethanol (2 mL) under Ar was added 10% Pd/C (0.13 g, 0.12 mmol Pd). The mixture
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[0060] The starting nmaterials and reagents used in
preparing these conpounds generally are either

waveaisiiakize from commerci al suppliers, such as ACdmiSed4/032104
Chemi cal Co., or are prepared b y nethods known to

was hyﬂhxgaﬁatsd(uﬁdeed attl Hp e r 2rHir, fikére@\throgglPColiiedud @snceatrated to give
orth in references such as Fi eser andFi eser's

028 ¢g ﬁ?f,?e@é?ﬁ[% (fsymiopphemeD SrAuees] -exoW2-digdigoisequinglin-Gytkmethyl-

Mbam%ogﬁggﬁgéﬂ g%v?gﬁﬂgqiencéﬁg' I|S§M%@A+§gLSQQ%%¥aﬁQ§Nﬂ{

(DMsad@ 3ipp A 22EEN] 3L 17 &)6),3.3ars, Bessi(ans), 7Wd @y2)%7.32 (d,
ons; 21New York, 1991, Vol unes 1-40. The foll ow ng
2),77%%t1%5t$ﬁz(ds &hction schenes are nerely illustrative of
sonme met hods by which the conpounds of the present
i nvention can be synthesized, and vari ous

nmodi fications to these synthetic reacti on schenes can
be made and will be sué@é@ﬂ%@iionne skilled in the
art HapbREN 24 K ofs8 i !(ﬁ‘fﬂ(l'g?l

Y
the inter Wﬂdhmvé‘&nnmmdad)mwmlhephaneﬂaﬁaﬂomnmcmc henes
can be isolated and purified if desired using
conventi onal @?hnl including but not limted to,
filtration, & ion crystallization,
chronatography, e bike. Such materials can be
characterized using coffventional means, including
physi cal constants s ralodata [0062] Unl ess
specified to the contrafﬁ::jF e@@§?ons descri bed
herein preferably are conddctg i nert
at nosphere at atnospheric presisurk atI réaction

tenperature range of fromabout -78 C to about 150 C
nore preferably fromabout 0 C to about 125 C, and

m)st e ' (
007202 BG40 RS SRR LB §Esmon
N,N’- disﬁléelﬁimhdykbaﬁb(ﬂiatembgﬁbﬂem B @ot wirhél) acdidhiviseh &h¥d (5 mL) was
added tetramethylguanidine (TMG, 0.19 mL). The resulting solution was stirred at room

temperature for 15 hr. The reaction was concentrated and a solution of [2-(4-Amino-phenyl)-
7-fluoro-1-0x0-1, 2-dihydro-isoquinolin-6-yl}-methyl-carbamic acid tert-butyl ester (0.27 g,
0.7 mmol) in acetonitrile (5 mL) was added. The resulting solution was stirred at 70°C for 9
hr. The reaction was diluted with dichloromethane, washed with 0.5 N HCI, dried over

sodium sulfate and concentrated to give 0.48 g of crude sulfonylurea.

[0073] To a chilled solution of the crude product in dichloromethane (6 mL) and
triethylsilane (2 mL) was added neat trifluoroacetic acid (6 mL). After stirring at room temp
for 1 hr, the reaction was concentrated, azeotroped with heptane and dried under high vac to
give 0.65 g of crude 5-chloro-N-[[[4--(7-chloro-6-methylamino-1-ox0-2(1H)-
isoquinolinyl)phenyl]amino] carbonyl]-2-thiophenesulfonamide. This crude material was
triturated with acetonitrile (5 mL), chilled and filtered to give 0.22 g (63%) of pure 5-chloro-
N-[({4-[7-fluoro-6-(methylamino)-1 -oxoisoquinolin-2(1H)-

ylIphenyl} amino)carbonyl]thiophen e-2-sulfonamide as a white solid. RP-HPLC: 5.18 min;
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[0063] To a solution of 4-fluoro-3-nethoxybenzal dehyde

(32 g, 0.2 nol) in pyridine (100 nL) was added mal oni c
weaehw/og320g, 0.4 nol) and piperidine (3 nL, 0.88Tmsky04/032104

The reaction solution was stirred at 85 C for hr. Upon

ES-MSQHHYTG 5b7e: 1eNNAR (9 m@@%@{@ﬂﬂv@%@@?% 5@8@%% 53 (brs,

wat er” (500 rﬁ_ and acidifie cone

1), 6.70 6k 1W24e(n$dl),l B3k )i T.de(dR)o?.64 (maZhed wit h wat er
and dried to yield 36 g (92% of 3-(4-fluoro-3-
nmet hoxyphenyl)-acrylic acid. RP-HPLC. 3.71 min. IHNW

DVSO-d ) d 3.85 3), 6.53 (d, 1, J=I16), 7.20
Em 2), )7 50({)&@ 1), 7M)L_LAJ 1§5) 22EXAI\/P)LE 2
3- (réﬁ ]F}Ai no—p gin'\}BLéj 8y¥18 DY Bfn%ticgﬁ ﬁ&ro% %Sqa{gam- -one

0 uctT UTI 'Le/r dattel uUlIc)

I')-acrylic acid (37 g, 0.194

3-(4-fluoro-3- nethoxy he
nmol ) in dry THF (280Nql
was added et hyl E76?gf
dropw se over 20 m nutess e~y esul ting suspensi on was
allonwed to warmto 23 C flor ,h, re-cooled, and a
solution of (18.7 g) in watér ) OymL) was added. The
reaction was stirred at 23 C far_2:2 hr. Workup

i nvol ved addi tion of dichl oronethan®H¢250 ni) fol | owed

by increnmental slow addition of N HO. The aqueous
| ayer was further extracted 2 tinmes with

[0074]di chl dkoaeldgone C—Nh@ugyhggpmpeﬂwé@ shapdessribedin Bxample 7 was

d.bri ov.er S an )
perforSF it dareiitsndRB R8T 0 25RO b B - AP, 2 dihydro-
1soqu11ﬁﬁ1‘ﬁL6 Zdsehe (E)&?nﬂi'lﬁ’bﬁusﬁg%&clﬁpfbpy@%ﬂ? b&thd nﬁcﬁb?lﬁ[eo -Reduction of
- met hoxy- 2Hi soqui nolin- -one MeO [ 0065] A solution of

the nitgorgsogryhs effectrd wine the rsecedpreoyslined Emmple 9. ES-MS (M+H)" =
310. 1, 2-dichlorobenzene (300

22.5 L) in THF (50 ni)

EXAMPLE 12

(5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester

)O]\ O\\S//

[0075] To a solution of 5-Chloro-thiophene-2-sulfonic acid amide (4.0 g, 20.2 mmol)
in dry THF (200 mL) was added cesium carbonate (9.9 g, 30.3 mmol) and ethyl
chloroformate (2.9 mL, 30.3 mmol). The mixture was stirred at room temperature for 48 h.
The product was taken up in H,O (150 mL) and washed with EtOAc (100 mL). The aqueous
layer was acidified to pH=3 with 1N HCI (90 mL) and the product extracted with EtOAc (100
mL). The organic layer was washed with brine (100 mL), dried over Na;SOy4 and
concentrated to give a dense clear oil which solidified upon standing to give 4.41 g (81%) of
5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester. RP-HPLC: 4.45 min. 1H-NMR
(CDCls) 6 (ppm): 7.63 (d, J=4, 1H), 7.44 (bs, 1H), 6.95 (d, J=4, 1H), 4.20 (q, J=7, 2H), 1.27
(t, J=7, 3H).
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m.) was heated to 140 C for approximately h until gas
formati on subsides. Catal ytic iodine was added and the
woenp@ssure was increased to 0 C for .5h. ThePCeasioan32104
m xture was allowed to cool to anbient tenperature
with stirring; the precipitate which forned was
collected by filtration, washed with benzene and dri ed
under vacumn to affordM@é?% of
7-f1 uoro- 6-net hoxyF2H-| soqui nolin-I-one as a tan
solid. RP- HPLCN2 58 min; ES-M5 (MtH) = 194.1; |H NWR
(Dvsd ) d(@vp/rr): (3H s), 6.48 (1,d), 7.11 (t,
1) 7.33 (d 1); do 1). 23EXAMPLE 4

- one: [0066] To a
7- Fl uor o- 6- net hoxy- 2H-|l n= W/one (57 mmol ) in
DVF (108 nL) was added potassNOmpar ( 1.8 9),
fol l owed by 10.6g of 1- fluorb- pilit m?éne (75

mol ). The reaction mxture was stirred at 120 C for 6
hr then poured onto ice water. The slurry was

[0076] EXt T 2GL ek el dF o€ h ih&- gﬁ@@ﬁ)’?cﬁﬁ@gﬁ@ &%PH[)\HZﬂuo-EBQH—

preci pitate was ect n, washed with
isoquinetihdrorer(@xamnpled 1) (anmg,;o 078 ngmvb ah@ (3- C@11C(r68%)pbénet2°reulfonyl)-

carbam%) g ¢ t% @es %gﬁéﬁ)ﬁ Sab! RPB Tglglgwfl lé%cfr':'];? %}_fil%‘%ﬁ){vs%e 9]65 mL)
was he&tkd Qt) ) 107C Ef& i‘tﬁ) U%)bn chﬁEg (tﬁe rebktion] was cétberdrated irPvactd and the

crude it o SV ITRLE. (Cﬁlil%):to EiepkiomgI($69)10f Bug Sr rbrprN-[({4-[6-
T
(cyclopyomﬁﬁgp%)-ggﬁgtr%é (})(ogso((f]&ﬁ lfxdzo(?ﬁz&y]ﬁ}%% hino cr%olnxl_]thlophene—

2-sulfohar@liR. E3-Ni% (@1-+ImTe! 5380534 @h).or onet hane (50 m.) was
added neat boron tribromde (8 nL, 85 mmol) via

syringe. The brown suspension was stirred at room

EXAMPLE 14
0O
i
HN
O
= N
OB
> s
N~ 'N
H H UG
[0077] An analogous C-N coupling procedure to that described in Example 7 was

performed on trifluoro-methanesulfonic acid 7-fluoro-2-(4-nitro-phenyl)-1-oxo-1,2-dihydro-
isoquinolin-6-yl ester (Example 6) using formamide as the nucleophile. Reduction of the
nitro group was effected using the procedure outlined in Example 9. Coupling to form the
sulfonyl urea was achieved using the method described in Example 13 to give 5-chloro-N-
[({4-[ 7-fluoro-6-(formylamino)-1-oxoisoquinolin-2(1H)-
yl]phenyl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 521, 523 (CI).
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tenperature for 24 hr. The solvent was decanted,

washed with cold DCM | eaving a black residue, which
woasostossor at ed on ice with nethanol (80 nli). Poeusedouds2i04

was collected by filtration, then washed with water

and dried to give 2. 66EXAMBYE 16f

7- Fl uor o- 6- hydro y-2-

(4-nitro- ph@lﬁﬁ)l{-m 2H i soqui nolin-1-one. RP-HPLC. 3.93

mn; ES-M ( 30L.0; IHNVR (DVMSQd ) d (ppm: 6.66

(d, 1), 7.16 (d, .43 (d, 1); 7.76 (d, 2), 7.84 (d,

1), 8.33 (d, 2), s, 1). 24EXAMPLE 6 Trifh

or o- met hanesul f oni ¢ ac:ld 7-fluoro-2- (4-nitro-phenyl)-

-0X0- , 2-dihydro-is -636 es er ,NOI Il TfO
[0068] To a suspension o \\// :
7- Fl uor o- 6- hydr oxy- 2- (4- ni |squ| nol i n- |

one (1.15 g, 3.8 mmol) in dry yerln ChL) and

di chl oronet hane (20 nL) was added neat

M | uor onet hanesul foni ¢ anhydride (0.8 niL, 4.76 mmol)

dr opwi
007813 9P 5P Glon2 X Bounf sy Eu A AOUEHAE HOB ol 7 s
performmbordﬁrifhnbﬂdmmﬂiahesatfhmlc aalde'i’-eiluer(( -248-mitrd phmdhéd)xm It rdydro-

isoquing e aleG K ARME LS FekpBle SoprBsRbls ReusBaf the nitro

group @ﬁbdef%'cte%%sir%ﬁﬁé i?‘l%Cédlfi)’g oﬂlﬁrﬁao{ﬁ ERImBIE Coupling to form the sulfonyl
trifluoronmethanesul fonic acid

urea wis- dchipyeduging themethed gesenlyed in Exarople 13 to give N-(2 {4- [({[(5-

I P~ HP
ctlorothiEad MRV BR7 T3t oD BBy M Prp oy e g
dlhydrdldoqulﬁohn% 6Badethmidg., ES-MO (M‘#H)?); 585 25B7( D.2,; 8.37

(d, 2). EXAMPLE 7 [7-Fluoro-2-(4-nitro-phenyl)- -oxo-
, 2-di hydr oi soqui

EXAMPLE 16

[0079] An analogous C-N coupling procedure to that described in Example 7 was
performed on Trifluoro-methanesulfonic acid 7-fluoro-2-(4-nitro-phenyl)-1-o0x0-1,2-dihydro-
isoquinolin-6-yl ester( Example 6) using N-methylformamide as the nucleophile, followed by
alkylation and reduction of the nitro group using the procedure outlined in Examples 8 and 9.
Coupling to form the sulfonyl urea was achieved using the method described in Example 13
to give 5-chloro-N-[({4-[7-fluoro-6-[formyl(methyl)amino]-1-oxoisoquinolin-2(1H)-
yllphenyl} amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 535, 537 (Cl).
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olin-6-yll-carbam c acid tert-butyl ester ,NO [0069]
In a dry flask was conbined trifl uoronethanesul fonic
waedmh/035$20 uor o- 2- (4- ni t rophenyl ) - PCT/US2004/032104
| - oxo-1, 2-di hydro-isoquinolin-6-yl ester (0.86 g, 2
mml ), t-butyl carbanmaBXABIPIEY 2.8 mmol), dry
powdered cesium garbonate (1.1 g, 3.4 mmol),
9, 9-di net hyIHé._%( b s( di phenyl phosphi no) xant hene
(Xant phos, 0.14,\g, 0D.24 mmol), and
tri s(di benzylH,deng one) di pal I adi un{0) 38 ng, 0.08
mol ). Under Ar at\Qpsg e, dry THF (17 nlL) was added
to the flask, and the xture was stirred at 75 C for

25 hr. The reaction~w ent rt ed jand purified on
silica gel using EtQAc/ ha;u\ \ggnt to give 0.64 g
(80% of pure

[7-Fluoro-2-(4-nitro- phenyl)-IHoxb'-I 9'dro-isoquin

olin-6- 25yl]-carbamc acid tert- butyl ester as a
white solid. RP-HPLC: 5.98 min; ES-MS (M+tH) = 400. 0O;

[0080] ;"Z’gw(@ar{ Q{\r@%o (IS c&ﬂ?fﬁ%pl]o?é(g dﬁ:% 113 fles 9g%d ﬁqcfl)sa}ﬂpée T yas

perfornfet] orﬂmﬂwr@meﬂmnem)fonmﬂﬁhﬁ)roa (4-n1tro-pheny1) 1-0x0-1,2-dihydro-

sonui 51485 B LSS B RD MR s e usiepait, llowed by

alkylatiadld r@fulctibt b the %ﬁi&gn{@%ﬂlg the pfocR@hrdlouftheRfin Examples 8 and 9.
[ 7- Fl uoro-2-(4-nitro-phenyl)- -o0xo-

Couplingtogforg diasul qmrn@wms aehrpwd usingtheimethed descebed imExgmple 13

o v S008I ST M -

oxo-1,2véihiygttoisoqdindEin-60yIPBnivthyladbtarhideD ES -MENBI-FEX t=U B8O V¥3S (CI).
stirred at roomtenperature for 3.5 hr, extracted into
ethyl acetate (150 nL), washed with vvater (2 x 50 nm)
and brine (50 nL), dried over sodium sulfate,
filtered, concentrat edEXAMRELHOI8Nd dried to give 0.34
g (93% of pu [ 7-Fl uoro-2-(4-nitro-phenyl)-1 oxo-
1, 2-di hydr 0-9 sofui fol i n- 6-yl]-nmethyl-carbamc acid
tert-butyl eLs{,e’N.

-HPLC: 5. 89

[0081] An analogous C-N coupling procedure to that described in Example 7 was
performed on trifluoro-methanesulfonic acid 7-fluoro-2-(4-nitro-phenyl)-1-oxo-1,2-dihydro-
isoquinolin-6-yl ester (Example 6) using morpholine as the nucleophile. Reduction of the
nitro group was effected using the procedure outlined in Example 9. Coupling to form the
sulfonyl urea was achieved using the method described in Example 13 to give 5-chloro-N-
({[4-(7-fluoro-6-morpholin-4-yl-1-oxoisoquinolin-2(1H)-

yDphenyl]amino} carbonyl)thiophene-2-sulfonamide. ES-MS (M+H)" = 563, 565 (C)).
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mn, ESSM5 (MtH) = 414.0; ITHNWR (DVvsGd ) d (ppn:
1.33 (s, 9), 3.20 (s, 3), 6.75 (d, 1), 7.52 (d, 1),
W@ 28/085202), 7.83 (d, 1), 7.93 (d, 1), 8.35 (®HCTAR2004/032104
EXAMPLE 9 F2-(4- Am no-phenyl V7-fi uoro-|
- 0x0- 1, 2- di hvdr oi soquiBXAMPLEGHY! | - met hyl - car bam ¢
acid tert-butyl ester ,NHII [0071] To a suspension of
[ 7- Fl uoro-2-(4-Hitrg-phenyl)- -oxo-
, 2-di hydr of? 1QFi%; 6-yl]-nethyl -carbanic acid
tert-butyl ester ( 9o 0.79 mml) in ethyl acetate
(6 nL) and et hanol ) under Ar was added 10% Pd/ C
(0.13 g, 0.12 mmol kg xture 26was hydr ogenat ed
under 1 atmfor 2 hr, fil d thiqqugh Celite and
concentrated to give 0.28%g °«4&
[ 2- (4- Am no- phenyl ) -7-f1l uor o- IHoxel-I\g\éH-@Idro I soquin
olin-6-yl]-methylcarbamc acid tert-b | ester.
RP-HPLC. 3.83 min; ES-NB (N%FD 384. 0; IH-NNR
DVSO- de) d 1 (br
[0082] g Z)MG%@ggé%aH?@ﬂauqn g{pce@pr 29 thag&%sggggl xamp?q% gzv(aa
performé:érl 8ng7- fodz éﬂ-}utr XML % oor f'ahgfdpo N‘z)ﬁi@b{lﬁnﬁ% “f1}-carbamic acid

Y oo soqdi nol
tert-butyll e}swh éivgammmm etiyh }dd}demsdbdn dkglaﬁng aiéndn Reilgaiof of the nitro

group afT G {6 ol SHOR Rl trbicvsd psing themghof djeyived in
Exs. 9 aﬁﬂqueﬁf) 16l gﬁﬂé@‘-‘dh[‘bfﬂ—ﬂy[({ﬁp-?&b& Bﬁn{omcﬂu&ozﬁoﬂns&luﬁﬁ)lm-

i'n di chl or onet hane
2(1H)- yﬂ]@hﬁr&ﬂbmw)g@@mﬂ]ﬁéommz wl’@gamq‘: EﬁhMSr 4l img21, 523

(). solution was stirred at room

EXAMPLE 20
H F
F/\/
(0]
N
o 0
Ny
\©\N/“\N,S/ S
H H UC!
[0083] An analogous alkylation procedure to that described in Example 8 was

performed on [7-fluoro-2-(4-nitro~phenyl)-1-o0xo-1,2-dihydro-isoquinolin-6-yl]-carbamic acid
tert-butyl ester (Example 7) using 1-bromo-2-fluoroethane as the alkylating agent. Reduction
of the nitro group and coupling to form the sulfonyl urea was achieved using the method
described in Exs. 9 and 10, resp. to give 5-chloro-N-[({4-[7-fluoro-6-[(2-fluoroethyl)amino]-
1-oxoisoquinolin-2(1H)-yl)phenyl } amino)carbonyl]thiophene-2-sulfonamide. ES-MS
(M+H)" = 539, 541 (C1).
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tenperature for 15 hr. The reaction was concentrated
and a solution of [2-(4-Am no-phenyl)- 7-fluoro-

WO ans/035528- di hydr o-i soqui r xol i n-6-yl ] - et hyl - caChas2@4/032104
acid tert-butyl ester (0.27 g, 0.7 mol) in
acetonitrile (5 nL) wagsgdoedE Jihe resulting sol ution
was stirred at 70C for9 hr. The reaction was dil uted

‘wi th di chl oronetqan washed with 0.5 N HO, dried
over sodi unft d concentrated to give 0.48 g of
crude sul fonyl urea 073} To a chilled solution o f
the crude product i oronet hane (6 nlL) and
triethylsilane (2 m.k was added neat trifiuoroacetic
acid (6 nL). After stirri rBogy genp for 1 hr, the
reacti on was concentrat ed,~\aze th heptane and
dri ed under high vac to give OH65 1g of|l c
5-chloro-N-[[[4-(7-chl oro-6-net hyl am no~l - oxo- 2(| H) -
isoquinolinyl)phenyl] am no]
car bonyl ] - 2-t hi ophenesul f onam de, This _crude nateri al

[0084]\\as tré%-/re anatagoys alkohatinarestdurs todhptsleserbeddniFxpagloghiyas

pston T8 005 A S50 LB S5 i i

tert-buiyll ]sﬁbxe(ﬁyhﬂ@m NHapigy h Rytrifluoraetiydp-tehiznssul fonatras de dkylating

agent \%}Vgii cght?(?nrqi ﬁw@lzneg B?/Egp ) Ra(}ltcﬂgﬂ)of tlggnggo (ggou@nd}%ugleng 9 form the
sulfon}%l)u’reaavéeacﬂyveéumﬁ)?r ’th@m%ﬁxoﬁ%esér}bedzn %ﬁs (%ndzl)o rdspaiveds, to give

5- chlo@-]ﬂz[({ﬂlnﬁmﬂuqmdmxwé [(2 2 Z-mﬂuoroethyl)amlno]
cvcl opropyl am no-7-fl uoro-2Hisoquin olin-I-one [0074]
1soqunﬁﬂhnmaﬂ{p?gyﬁenﬂ}unﬁaa}aafmmﬂﬂ@lﬁféﬁéa ~duffohfiaided EICRASH@U+H) =
was perfornmed on
575, 5T (G1)-uor o- net hanesul f oni ¢ aci d
7-fluoro~2-(4-nitro-phenyl)-1-oxo-1,2-di hydroi soqui nol
in- 6-yl ester (Exanple 6) using cyclopropylam ne as
t he nucl eophil e. ReductBX0AMPLE2® nitro group was
ef fected using the ocedure outlined in Exanple 9.
ES- M5 (N%FD$§\E}E. MPLE 12

[0085] An analogous alkylation procedure to that described in Example 8 was
performed on [7-fluoro-2-(4-nitro-phenyl)-1-o0x0-1,2-dihydro-isoquinolin-6-yl]-carbamic acid
tert-butyl ester (Example 7) using proparyl bromide as the alkylating agent. Reduction of the
nitro group and coupling to form the sulfonyl urea was achieved using the method described
in Exs. 9 and 10, resp. to give 5-chloro-N-[({4-[7-fluoro-1-0x0-6-(prop-2-
ynylamino)isoquinolin-2(1H)-y1]phenyl } amino)carbonyl]thiophene-2-sulfonamide. ES-MS
(M+H)" = 531, 533 (CD).
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(S- Chl oro-t hi ophene”-sul f onvD-carbam ¢ acid et hyl
ester H[0075] To a solution of

woe-2aislasae t hi ophene- 2-sul fonic acid am de (4. OPQT/UR2002/032104
mrol) in dry THF (200 nL) was added cesi um carbonate
(9.9 g, 30.3 mmol ) andgxtAaMPILEM3Orof ormate (2.9 i,
30.3 mml&ﬂ The m xture was stirred at room
t enper at 48 h .F The product was taken up in
(150 nm) aﬁ@%@eﬁi wiith Et QAc (100 nL). The aqueous
| ayer was acidified b DH=3 with N HO (90 nL) and the
product extracted w Pt QM@ (100 nL). The organic
| ayer was washed with jpbrine (100 m.), dried over and

concentrated to give adellse earoo'l ich
sol i dified upon standing toe ( 1% of

5-Chl oro-thio rhene-2-sul fon m et hyI
ester. RP-HPLC. 4.45 min. I H NI\/R ( ﬂ) 7.63
(d, J=4, IH), 7.44 (bs, IH), 6.95 (d, J 4, 4.20

(g, J=7, 2H), 1.27 (t, J=7, 3H). 28EXANVPLE [0076] A

0086] M Xt ur éﬁfl lat dure to that described in Example 8 was
[ ]2 (4- ﬁ 59 Og%?/l}(},alon)})c?cgp?rgpy aam ﬁ%-ﬁ © Illjo)r(o ;2) H soqu

5  perfornhauiadn [ﬁ-ﬂlﬂormie(%lﬁtramhbayt) NyoxX23B, Z@hycﬁoﬁ?(&umaﬁn}@al'] ebarbamic acid

tert-butg(g?gr (E%%Bhlg: I%lgg %fiégs%f S%Xllix)@hﬁﬁ% A bt%magqgr?aglja% qegtﬁrrfty Il?yeductlon
of the dib BRAS ahd cBupling thEsh & KMol ditetXvab Qhid¥d ustitOhe method

cool'ing, the reaction was concentrated in vacuo and

describefhén BxuQend 48; wep twafquﬁrphlprceN-K%ﬁEM(é ¢dprobynaybaging-7-
469
ﬂuoro-%—oxgg% lrcl)?ﬁ/ {‘nfﬁlcg] @%Fﬁgggén%)%éééys qui nol i n-2(

1H) -yl ] pher }am no carbpny t hi ophene- 2-sul f onam de.
10 thiophqug=anyl 3@5 @]>ZA PR EGR HH-a [0077]

An anal ogous C N coupl | ng procedure to that descri bed
in Exanple 7 was
EXAMPLE 24

Cl | E
N

15 [0087] The alkylated intermediate synthesized in Example 23 was treated with TFA
and methylated with methyl iodide and cesium carbonate. Reduction of the nitro group and
coupling to form the sulfonyl urea was achieved using the method described in Example 9
and 10, to give 5-chloro-N-[({4-[6-[(4-chlorobenzyl)(methyl)amino]-7-fluoro-1-
oxoisoquinolin-2(1H)-yl]phenyl } amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)*

20 = 631, 633 (2Cl).
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performed on trifluoro-nethanesul fonic acid
7-fluoro-2-(4-nitro-phenyl)-I-oxo-I, 2~di hydr oi soqui nol
woOoneosB3yi20 est er (Exanpl e 6) using formam de asPCAIS2004/032104
nucl eophi |l e. Reduction of the nitro group was effected
usi ng the procedure oEXAMPLEnR5Exanple 9. Coupling to
formthe sul fonyl _urea was achi eved using the nethod
described in Exanple to give 5-chloro-N
[({4-]7-f1uofeN or nyl ani no) - | - oxoi soqui nol i n-2( 1 H) -
yl']rhenyl } am no) onyj ] t hi or hene- 2- sul f onam de.
ES-M5 (MtH) = 5217528 (C). 29EXAJMPLE HH -Cd [0078]
An anal ogous C-N cQuUM. ngwprocedure to that described
in Exanple 7 was perforon Qo 0
trifluoro-nethanesul f orc ..Ndmwrs S
7-fluoro-2-(4-nitro-phenyl)-H- oxo- UCI
, 2-di hydr oi soqui nolin- 6-yl ester (EXanple 6) using
acetam de as the nucl eophile. Reduction of the nitro

oo L SR i oo
y1]-car‘tgal915ué %{1@?3&'—?&&??s??(?g%ﬂ%)%%cé’ff&% dsthd#ha PR cRdde obflined in

Example). o Conpliegto Tomn hwisiitfomyll raaivas hckd etesinysin atire madtiddedeptiibed in
-7-fiuoro- -0xo- | .2- . ..

Exampl Y9,y S i Hormine iy el grpiseindin@ iy sas,
yl)phex@@]ﬁm(hg})carbgﬁ%)l‘glcﬁlegotﬂlﬁ%)ﬁen@-s{u%_ﬁ%id‘é!ﬂ BN PAAVE) G N93, 495
coupling procedure to that described in Exanple was

(CD). performed on Trifluoro-methanesul fonic acid
7-fluoro-2-(4-nitro-phenyl)-1-oxo-1,2-di hydroi soqui nol
in- 6-yl ester( Exanple 6) using N-nethylformamde as

t he nucl eophile, followed by al kylation and reduction
of the nitro group usiﬁﬂwﬁgﬁ&edure outlined in

Exanpl es 8 and &4; €oupling to formthe sul fonyl urea
was achi eved gg{.n the nmethod described in Exanple to

gi ve H3
5-chloro-N-[({4-] -6-[fornyl (net hyl)am no] -1 -ox
oi soqui nol m 2(| H) - N
O \/O
6 s
N N
H H UCI
[0089] To a suspension of the sulfonyl urea from Example 25 (11 mg, 0.023 mmol) in

glacial acetic acid (0.9 mL) was added formaldehyde (37 wt% in water) (12 uL, 0.16 mmol)
followed by sodium triacetoxyborohydride (11 mg, 0.052 mmol). The reaction mixture was
stirred at room temperature overnight and concentrated in vacuo. The crude residue was
purified by HPLC to give 5-chloro-N-[({4-[6-(dimethylamino)-7-fluoro-1-oxoisoquinolin-
2(1H)-yl]phenyl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 521, 523
(CD.
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yl ] rhenyl } am no) car bonyl ] t hi or hene- 2- sul f onam de.

ES-M5 (MtH) 535, 537 (C). 30EXAMPLE 17 [0080] An
wanedspgsze C- N coupl i ng procedure to that descPCibag200m032104

Exanple 7 was performed on trifl uoro-nethanesul fonic

acid 7-fluoro-2-(4-nitEXAMPNH )7 - 0X0-

, 2- di hydr oi soqui nol i,p- 6-yl ester (Exanple 6) using

N- net hyl acet agj Flle as| the nucl eophile, followed by

al kyl ati on andfef§ jon of the nitro group using the

procedure outlined Exappl es 8 and 9. Coupling to

formthe sul fonyl u s achi eved using the nethod

descri bed in Exanpl ext oNgi ve

N-(2-{4-[ ({[ (5-chl orothi e @. | )/%Io:\c,myl ] ani no} car bony

| ) ami no] phenyl }-7-fl uor o-hexo NSNS

|, 2-di hydr oi soqui nol i n-6-yl) - NHhi ethl\&?t am de. ES-Ms

(MrH) 549, 551 (d). EXAMPLE QwP H H / [0081] An

anal ogous C-N coupling procedure to that described in

Exanmpl e 7 s performed on trifluoro-nethanesul fonic
[0090] . ; g’p An ana ogoug coupling procedure described in Example 10 was performed on

" ) ol hra-pher x| 124l L soauinal.
- kbR AL BRSO
tert-butyl g4t pinple Rading commatiallyavaildbl othjophepe-2esmlfohiraiiead give

[ t ocedure. outlined j.n 9. Couypling to
NG R R BR B ROB BEotaeg el 2 E Ve B noc
descri bed in Exanple to gi ve 5-chloro-N
carbonylffhinphong--gekienagiide r BFraVISHMR) = 48%0i soqui nol i n- 2(1 H)
- yl ) phenyl ] am no} car bonyl )t hi or hene- 2- sul f onam de.
ES-M5 (MtH) 563, 565 (C). 31EXAMPLE 149 [0082] An
anal ogous al kyl ati on pEXgMRLE 280 t hat described in
Exanpl e 8 was perfprmed on
[7-fluoro-2-(4-nitno-phenyl)-1-oxo-1,2-di hydro-isoquin
olin-6-yl]-cafbagrcyacid tert-butyl ester (Exanple 7)
using ethyl iodide as the al kylating agent. Reduction
of the nitro

[0091] An analogous coupling procedure as that described in Example 10 was
performed on [2-(4-Amino-phenyl)-7-fluoro-1-oxo-1,2-dihydro-isoquinolin-6-yl]-methyl-
carbamic acid tert-butyl ester (Example 9) and commercially available 5-bromothiophene-2-
sulfonamide to give 5-bromo-N-[({4-[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-
yllphenyl}amino)carbonyljthiophene-2-sulfonamide. ES-MS (M+H)" = 551, 553 (Br).
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group and coupling to formthe sul fonyl urea was
achi eved using the nethod described in Exs. 9 and 10,

wo0es(3/03520 gi ve PCT/US2004/032104
5-chloro-N-[ ({4-[ 6- (et hyl am no)-7-fl uoro-1|-oxoi soqui no
lin- EXAMPLE 29

2(1 H) -yl ] phenyl }ar'g no) car bonyl ] t hi ophene- 2- sul f onam de
ES- M5 (NHH) 521,1 523 (). EXAVPLE 20 [0083] An

anal ogous a RUN procedure to that described in

Exanpl e 8 was pe megh on

[7-fiuoro-2-(4-ni phenyl ) - | - oxo-1, 2-di hydro-i soqui n

olin-6-yl]-carbanile_aci d{ert-butyl est er (Exanpl e 7)

using 1 -brono-2-fl uore sot i al kyl ating agent.

Reduction of the nitro geoup Sing to formthe

sul fonyl urea was achi eved usli ngHt hel descri bed

in Exs. 9 and 10, resp.to give
5-chloro-N-[ ({4-[7-fl uoro-6- [(2 quoroethyI)am' noj -

1- oxoi_soqui nol i n 2(I H) - ylé
[0092] ani no)loss b (Smag %owalﬁi)d@ dl@@rm;e(h@mpw 2ml)
i e

1soqulrﬁlﬁﬁf63jfl n&tﬂ}ﬂ&aﬁb@frﬁ@ﬁd‘@t‘ért%htyl ester (30 mg, 78 umol) and DIEA (27 uL,
[ 7-f1 uoro- 2@(&4 ni tro-phenyl)-1-oxo-1,2-di hydro-isoquin

156um91)|m disharymethensa(h mbyi Bhetnovixtueiwps stirsedsat ro@demperagye for 15

2-t f I I f t. h
min.. Y |heliig idsihon GRS Akt SorgoR BES PP G e
sulfondnadé 18 A8, Bl 1h&l) Bhd DEEA{PUPAIANY6&A6D |11'1 Hﬂ:}ﬂ&oﬂh@th%é N0 mL).
sul fonyl "urea was achi eved using the nmethod described

The mikpprgwes then shidted @ ropmdgreperatvat yor omip. V’Ehe reaction mixture was then
d11utedw1§lh¢hofél8fom4ﬂ(lén4 &vashed With . § I\?lx-ﬁl dt[ua(d2 over soénrﬂnf slu&lfe)t{eoa%tdh
concentr&Rd Yd pivkionn2g bidruyd duplafvtahdi BloheR6A0MHE Litieanikane was
dlssolv%d ?ri'l JI“I];X nraegltgg at r%t?r-n temr()eratll_llze for51755m1r15 7.an(c%|n)centrated in vacuo to give
the crude final product as yellow oil which was purified by HPLC to give 17 mg (45%) of N-
({[4-(6-amino-7-fluoro-1-oxoisoquinolin-2(1 H)-yl)phenyl]amino } carbonyl)-5-
methylthiophene-2-sulfonamide as a white solid. ES-MS (M+H)" = 487.1; 1H-NMR
(DMSO-ds) 6 (ppm): 8.84-8.80 (bd, J=4.5 Hz, 1H), 7.66-7.60 (d, J=12.8 Hz, 1H), 7.50-7.44
(d, J=8.8 Hz, 2H), 7.40-7.36 (bs, 1H), 7.25-7.15 (m, 3H), 6.80-6-74 (bs, 1H), 6.74-6.66 (d,
J=8.4 Hz, 1H), 6.56-6.48 (bs, 1H), 6.50-6.46 (d, J=8Hz, 1H), 2.82-2.77 (bd, J=4.5 Hz, 3H).

EXAMPLE 30

MeHN
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EXAMPLE 22 [ 0085] An anal ogous al kyl ati on procedure to
that described in Exanple 8 was perforned on
wO 2edsloasmo- 2- (4- ni tro- phenyl ) -1 - oxo- |, 2- di hydr B€TAIS2004/032104
olin-6-yl]-carbam c acid tert-butyl ester (Exanple 7)
[0093]USI N A ﬁﬁﬁffgﬁhs Sl A ELeatHUpNia g ahH Yk rbtesticusdtedure to that

Reduction of the nitro group and coupling to formthe

describeg it Brgmple 28 svapasrfermridandd- s Amgne-nbemsd)-fidthoged caxobb?-

aibyarb o Bo APy, iRy R 1ot Eous ey Epample 9) and 5
ethylthjoplbRer2-86l Foraatideml dive R4 - 6-binddie Myfldoadd] rexotsde Bidolih -2 1H)-

i ophene- 2-sul fonam de. ES-NM5 (MH+ = 531, 533 (d).
yl)phergséﬁm;ﬁwbggylbﬁpthylﬂhiqphen@-S[Ltgf%eqﬂ)ldﬁa %M%@\iﬁﬁs* =)501-1~

al kyl ati on procedure to that described in Exanple 8

was perfornmed on

[7-f|uoro-2-(4-nitro-phi§nélE-I-oxo-l,2-dihydro-isoqu

nolin-6-yl]-carbamc tyl ester (Example 7)

usi ng 4-chl or obepzyl brom de as the al kyl ati ng agent.

Reducti on ppduN helnitro group and coupling to formthe

sul fonyl urea chi eved using the nethod descri bed

in Exs. 9 and P. to give

5-chloro-N-[ ({4-]|6-[!(4-chl orobenzyl)am no]-7- fl uoro-

- oxoi soqui nol i n- ) phenyl } @m no) car bonyl ]

t hi ophene- 2- sul f onam ¢

@ S- N5 C¥FHHL = 617, 619
THe alkyl i nternedi ate
synt hesi zed i n Exanple 23 we ea wiX_h-TFA and

(2Cd). EXAWPLE 24 [008

met hyl ated with nethyl iodide and cesi um carbonat e.

Reduction of the nitro group and coupling to formthe
[0094]isﬁ| ];Egn | quéli(&%ug\?lﬁfo%(}:/{ureeavceoqlpllli%lgn dvtdg-eprg’ggtti]grg pr%%g urrflz ’Poet at

described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-o0xo-1,2-

(7]

dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (Example 9) and 5-
propylthiophene-2-sulfonic acid amide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-
2(1H)-yl)phenyl]amino} carbonyl)-5-propylthiophene-2-sulfonamide. ES-MS (M+H)" =
515.1; ITH-NMR (DMSO-de) & (ppm): 9.06-9.00 (s, 1H), 7.66-7.62 (d, J=12.4 Hz, 1H), 7.62-
7.58 (d, J=3.7 Hz, 1H), 7.48-7.42 (m, 2H), 7.32-7.26 (m, 2H), 7.24-7.20 (d, J=7.3 Hz, 1H),
6.96-6-90 (d, J=3.6 Hz, 1H), 6.74-6.66 (d, J=8.4 Hz, 1H), 6.58-6.48 (bs, 1H), 6.50-6.46 (d,
J=1.3 Hz, 1H), 2.84-2.76 (m, 5H), 1.68-1.56 (tq, J=7.3, 7.6 Hz, 2H), 0.94-0.86 (t, J=7.3 Hz,
3H).

EXAMPLE 32

MeHN
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and 10, to give
5-chloro-N-[({4-[6-[ (4-chl orobenzyl) (nethyl)am no]-7-f
woOurarsmssaanoi soqui nol i n- PCT/US2004/032104
2(1 H) -yl ] phenyl } am no) car bonyl ] t hi ophene- 2- sul f onami de
[0095]. ES- M fddtdgoud sdlfor§Rzed é’daflm %&Mbﬁ%ﬁoﬁbw@bdﬂr@%&h
Reduction of [7-fluoro-2 E nitro-phenyl)- -oxo-

described iy Exgraple 20 s werHermed en %;(%A@yngmhp@y%r@uqreﬂtoml pol

dihydr§3go ?{ ﬁﬁm%gff-%:-?ﬂé;ﬁle?%r -‘%a&&&ﬁ{l ?e?t-ﬂﬁ%r’i‘ ?st&ﬂﬁxﬁ}n%‘fe ?)f ﬁ -

dlﬂuommmy%ﬁﬁorﬂmhe-emﬁ‘ommangl ztnlilde nfgﬂ‘l@CN - eEici6- ebﬁﬁhol’nﬂuoro 1-
ox01soﬂplp?]tlrg_-g@é{)a;ﬂ)gh@ny;l]a[rqng@}c‘@rhonagérglga.lﬂr%pﬁha{lth{ophgnea sulfonamide.

Es MR BT RPN SRS LSRN BRI T Tt PO

J=12. 4@Iz)[@589 48K, ah)§ a'sa@mo onJ-ess. IH& sH) foB§47.32 @8 1FH)OTDRS-7.24 (m,
nmol ) | aci al acetic acid

1H), 728 018 ot HRO RN 7100 A Gl € B56olss Pt Iy, £252-6.46
|
(bs, lmli_iégggt]%x bor %ﬁg’r @2@%%‘%@% g%g %}}) The

reaction m xture was stirred at roomtenperature
overni ght and concentrated in vacuo. The crude residue
was purified by HPLC t pxOiNVBLE 3

5-chl oro-N-[ ({4- [6 (di methyl'am no) 7-fl uoro-1I-oxoi soqu
i nolin-

[0096] An analogous sulfonylurea coupling and de-protection procedure to that
described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-oxo-1,2-
dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (Example 9) and 5-
cyanothiophene-2-sulfonamide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-2(1H)-

yl)phenyl]amino } carbonyl)-5-cyanothiophene-2-sulfonamide. ES-MS (M+H)" = 498.1.

EXAMPIE 34

MeHN
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H H// [0090] An anal ogous coupling procedure
descri bed in Exanpl e was perforned on

wP20(503#852m1 no- phenyl ) -7-fl uoro-1-oxo-1, 2-di hydPOTiUS@m®i032104
nol i n-6-yl]-methyl-carbamc acid tert-butyl ester

[0097] ( EX anﬁ_gecm Ab e DFoCARTE E&d;ﬁink%n@v&é-ﬁl%@cﬁon procedure to that

thio neZSufonamdetog

descnbdﬂ-lh(E{xdn{pYe 19 wes perB®rieédhy2 %Mm@n%plmal)sﬂoﬂuomel “ore-2(2-H

I e T
methox ﬁJ ﬁ&%ﬁ-sﬁﬁé@nﬁﬂ&tﬁ&&ﬁ@%[@(@%ﬁﬁ@ﬁ fHR6!1LBRAsIgRinolin-2(1H)-

evvasp for med

yl)phenylgar(lmokmrh@iyyb}aéﬁﬂiy)thmth@cﬂ*wlformdﬁ BS My sotldi b 1H-

o SR8 oL ST T4 81 B ¥ 6 270

= aphenes 3-15 Bl o 98 (401888 ¢z, 2H), 7.25-7.20 (d, J=7.3
= 33}% EHP"MS'W (?ﬁ%% fl uor?) 6- (matg(td [ am ngz- %I())x70|ssgq8|(no 7

Hz, 1H), 61742686844, J—7 7 Hz, 1H), 6.56-6.50 (bs, 1H), 6.52 (d, J=7.7 Hz, 1H), 6.44-6.40

@, 1= KRR SR 5 o8 ot DR R o F e v

H/ - CH[0092] To a solution of triphosgene (9 ny,
mmol ) in dichloronmethane (0.2 nL) was slowy added a
solution of [2-(4-Am Ryd4 - 7-fmoro- - oxo-

2- di hydr oi soqui nol i n- 6~ = yl - carbani ¢ aci d
tert-butyl ester £30 ny, 78 mmol) and DI EA (27 i,
156mmol ) i nMelidhl egomet hane (1.0 nL). The m xture was
stirred at room perature for mn.. To this solution
was then qui ckl y>adteg sol ution of

[0098] An analogous sulfonylurea coupling and de-protection procedure to that
described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-oxo-1,2-
dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (Example 9) and 5-
ethynylthiophene-2-sulfonamide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-2(1H)-
yl)phenyl]amino } carbonyl)-5-ethynylthiophene-2-sul fonamide. ES-MS (M+H)" =497.1;
1H-NMR (DMSO-dg) 8 (ppm): 9.22-9.18 (bs, 1H), 7.70-7.66 (m, 1H), 7.65-7.60 (d, J=12.4
Hz, 1H), 7.48-7.42 (d, J=9.1 Hz, 2H), 7.40-7.36 (m, 1H), 7.32-7.25 (d, J=8.8 Hz, 2H), 7.24-
7.18 (d, J=7.7 Hz, 1H), 6.72-6.66 (d, J=8.4 Hz, 1H), 6.58-6.48 (bs, 1H), 6.50-6.46 (d, J=7.3
Hz, 1H), 4.86-4.84 (s, 1H), 2.82-2.76 (s, 3H).
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sul fonam de (28 ng, 156 mmol) and DI EA (27 ni,
156mmol ) in dichloronmethane (1.0 nL). The m xture was
woheos/s85320r ed at room tenperature for mn.. TheCcT/US2004/032104

reaction m xture was then diluted wth

di chl or onet hane, washegkxamMBr®H36 HC , dried over

sodium sul fate and concentrated to give 62 ng of crude

sul fonylurea as a cloudy oil. The crude m xture was

di ssol ved MaHh: eacted at roomtenperature for

mn., and conce ; in vacuo to give the crude

final product as il which was purified by HPLC

to give ng (45%

({[4- (6-am no-7-fl Uoro DX Ol m}l\uﬂﬂol in-2(1 H)-yl)pheny

| ] am no} car bonyl ) - 5- «|JIJ1\ s2-sul fonam de as

a white solid. ES-Ms (M+H) 1 L HERERHDVBOd ) d

(ppm: 8.84-8.80 (bd, J=4. 5 Hz I H),~7.66-7.60 (d,

J128Hz I H), 750744(d J88Hz 2H), 7.40-7.36

(bs , 7.25- m 80-6-74 (bs, IH,
[0099]6 74.- g&rggm{qgoug sngogpy ca qqq;)hn%alg@dg-pg@e%tggl prpq)dure to that

sy e A A0S o

dihydmsoqoimyﬁmﬁqa]-mﬂm-mgammhcweeemmngbestmmmmpw) raed (50

carbox%nga%thl% Ia’f?-ﬁ.ﬂ e?tg%\(e&}ﬁ ? _{ﬁﬁa&( gmig J} r%ﬁl(cj)roo Ii]-oxoisoquinolin—
2(1H)- ?l)me@kgﬂmhﬁxegé%tﬁiyn)ﬂs éaﬂsb:lanﬁiatethi/ Op&ﬁélzagﬁlt%n%idé ES-MS (M+H)"
utyl ester "(‘Exanpl e 9)

=516.Bt hyl t hi ophene- 2- sul f onam de to gi ve
N-({[4-(6-amo-7-fl uoro-I|-oxoi soqui holin-2(IH)-
yl ) phenyl ] am no} car bonyl ) - 5- et hyl t hi ophene- 2- sul f onam
de. ES-M5 (M+rH) = 501.1. EXAMPLE 31 MeHN HH // CH

EXAMPLE 37
F
MeHN
N
L R

N ONINS

H H | ,
Cl

[0100] An analogous sulfonylurea coupling and de-protection procedure to that

described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-oxo-1,2-
dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (Example 9) and 4-
chlorothiophene-2-sulfonamide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-2(1H)-
yl)phenyl]amino } carbonyl)-4-chlorothiophene-2-sulfonamide. ES-MS (M+H)" = 507.0,
509.0 (CD).
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[ 0094] An anal ogous sul fonyl urea coupling and

de-protection procedure to that described in Exanple
wa2o0sasser f or ned on PCT/US2004/032104

[ 2- (4- Ami no- phenyl )-7-fluoro-1-oxo-1I, 2-

di hydr o-i soqui nol i n- 6- EKANPLINGE - car bam ¢ aci d

tert-butyl ester (E|>_<arrpl e 9) and 5-

propyl t hi oph%- -sul fonic acid am de to give

N-({[4-(6-ammo- ro-1-oxoi soqui nol i n-

2(I'H)-yl)phenyl]a capbonyl ) - 5- propyl t hi ophene- 2- su

| f onam de. ES- M5 ( = 515.1; IHNWR (DVSO-d ) d

(ppn): 9.06-9.00 (sl .62 (d, J=12.4 Hz,
OP 48-7.42 (m 2H),

66-
IH), 7.62- 7.58 (d, Ji%.@,\l

7.32-7.26 (m 2H), 7.24-T ﬁlz_s Sz, IH),
6.96-6-90 (d, J=3.6 Hz, IH), 6.7 G@d, J=8.4 Hz,
IH), 6.58-6.48 (bs, IH), 6.50-6.46 (d, " U=7.3 Hz, IH),
2.84-2.76 (m 5H), 1.68-1.56 (tq, J=7.3CH7.6 Hz, 2H),

0.94-0.86 (t, J=7.3 Hz, 3H). EXAMPLE 32 MeHN 'S, F HH
F 38[ 0095] An anal ogous sul fonylurea coupling and

[0101]d€- pr K€ Sital SHduP EEERHUIB Ehplit@ bndl@S I tBEEbr proEeib®lotthat
29 was performed on

described i Exapple 39 prasipgriprmed ony-@-Aminophenpd)-7-fluoro-1-oxo-1,2-
dihydr éér%%i §{1§-§%g§y§@%-gx&§%kéeécg§{egtﬁ%itg?e"s{é%%‘im%ie%) and 4-methyl-
thiophatief2-s10 fomami deyth -give I?T( I{l[@lﬂ(@-efa‘niﬁdﬂﬁﬂ)ﬁdr@- 1 aiokdismiﬁtﬂiﬂ-b(lgi)v e
N- .4- (6-am no- 7- I O- [ ' i n- +
S pheRy g ATToREHY PP RR sy oIl B WS WD 1
i ene- 2-sul fonam de. ES-M5 (M+tH) = 523.1; | H NWVR (DVs(d
) d (ppn): 8.70-8.64 (s, IH), 7.66-7.60 (d, J=12.4
Hz), 7.56-7.48 (m 2h)_.7.38:-7.10 (t, J 55.3 Hz, |H),
7.36-7.32 (m |H), 7.28%2 IH), 7.22-7.18 (d,
J=7.7 Hz, |H), 7.1267.06 (m 2H), 6.72-6.66 (d, J=8.4
Hz, IH), 6.5 6

[0102] An analogous sulfonylurea coupling and de-protection procedure to that
described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-0x0-1,2-
dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (Example 9) and 4-
difluoromethylthiophene-2-sulfonamide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-
2(1H)-yl)phenyl]amino } carbonyl)-4-difluoromethylthiophene-2-sulfonamide. ES-MS
(M+H)" = 523.1; 1H-NMR (DMSO-dg) 5 (ppm): 9.24-9.16 (bs, 1H), 8.34-8.28 (m, 1H), 7.88-
7.84 (m, 1H), 7.66-7.60 (d, J=12.4 Hz, 1H), 7.48-7.42 (d, J=8.8 Hz, 2H), 7.34-7.26 (d, J=8.8
Hz, 2H), 7.25-7.20 (d, J=7.3 Hz, 1H), 7.19-6.91 (t, J=55.3 Hz, 1H), 6.72-6.66 (d, 8.4 Hz, 1H),
6.58-6.48 (bs, 1H), 6.50-6.46 (d, J=7.3 Hz, 1H), 2.82-2.77 (s, 3H).
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(bs, IH, 6.48-6.44 (d, J=7.3 Hz, IH), 2.81-2.77 (bd,
J=4.7 Hz, 3H). EXAMPLE 3 3 MeHN [ 0096] An anal ogous
weubdsmagd2or ea coupling and de-protection proce#dTaISE@®4/032104
that described in Exanple 29 was perforned on
[ 2- (4- Ami no- phenyl)-7-fluoro- -oxo- ,2-
~ di hydro-isoqui nolin-6-yl]-nethyl-carbanic acid
tert-tntyl ester (Exar%}ié_l@%ﬂ@ 5-
cyanot hi ophene- 2- sulg onam de to give
N-({[4-(6-am pRyY-f Lluoro-1 - oxoi soqui nol i n-2(1 H) -
yl) phenyl ] am nofI onyl ) - 5- cyanot hi ophene- 2- sul f bnam
de. ES-M5 (M+H) = 498.1. &EXAMPLE 3 4 MeHN Ove 39[ 0097]

An anal ogous sul fony|l uréa coupling and de-protection
procedure to that des 'Nn an‘pl e 29 was
[D

perfornmed on [ 2-(4-Am no- 1))}\ {Sbuoro | - oxo~Il, 2-
di hydr o-i soqui nolin-6-yl]- t% Néjﬁwj; aci d
tert-butyl ester (Exanple 9) a
met hoxyt hi ophene- 2-sul f onam de to gj?'ve
N-({[4-(6-am no-7-fl uoro-I|-oxoi soquinolin-2(IH)-
yl') rhenyl ] am no} carbonyl)-5-ethylthio r

[0103]] | ene-/ giplagona AliayluEs: ¢apling ryd de-pogeation pyngure to that

o AR o K B P 2,

d1hydr<6-¢h0qdfﬂ8gﬁ-6l-j21] —n%ﬁ@yl—chbBtﬁtc7ac2c8teﬁ€but)31—&té} (HXamﬁld)Q) usmg 3-chloro-
thiophgney?- sqgfogg: 55:1@@111(65@3 the,.rboupbnggalpg?tog ggfgﬁ\g -|q£[4 (|6Fz|)m1no 7'—ﬂuoro 1-

oxmso@nﬂéhr@Zél %}g)a)hérjﬁ aﬁnﬁg%cafﬂd}l_la/l)% &4*%&1%8%%%23 ﬂ)lﬁ)nﬁmlde ES-MS
(M+H)" = 507.0, 509.0 (C1); 1H-NMR (DMSO-dg) & (ppm): 8.98-8.91 (bs, 1H), 8.06-7.98
(m, 1H), 7.66-7.60 (d, J=12.8 Hz, 1H), 7.48-7.40 (d, J=8.8 Hz, 2H), 7.30-7.25 (d, J=8.8 Hz,
2H), 7.24-7.20 (m, 1H), 7.24-7.18 (d, J=7.3 Hz, 1H), 6.72-6.66 (d, J=8.4 Hz, 1H), 6.56-6.48
(bs, 1H), 6.50-6.46 (d, J=7.3 Hz, 1H), 2.82-2.75 (s, 3H).

EXAMPLE 41
F
MeHN
O
N
T RS
N“ONIN-S
H H ||
HsC
[0104] An analogous sulfonylurea coupling and de-protection procedure to that

described in Example 29 was performed on [2-(4-Amino-pheny1)-’}' -fluoro-1-o0xo0-1,2-
dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (Example 9) and 3-methyl-
thiophene-2-sulfonamide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-2(1H)-
yl)phenyl]amino} carbonyl)-3-methylthiophene-2-sulfonamide. ES-MS (M+H)" = 487.1; 1H-
NMR (DMSO-dg) & (ppm): 8.96-8.92 (bs, 1H), 7.86-7.82 (d, J=5.1 Hz, 1H), 7.66-7.60 (d,
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[ 0098] An anal ogous sul fonyl urea coupling and
de-protection procedure to that described in Exanple
wa2oosasser f ornmed on [ 2-(4-Airiino-phenyl) - 7-f PAQoMs2004/032104
- 0X0- , 2- di hydro-isoquinolin-6-yl]-nethyl-carbamc
I=12. 4&@ dH)er 46-0140y(n, @81 £7.3%- E&armi QH9)7 20d.261d, J=7.3 Hz, 1H), 7.03-7.00
t hi_ophene- 2- sul f onam de

(&, =4 F7 U0 873 oo Fri B oo B -6 08 Uhn D6 501646 (&, 1=7.7 Hz,

I nyl t hi ophene- 2- sul f ona
1, XpLERERAL LS )bl OB B Y (oo o
9.22-9.18 (bs, IH, 7.70-7.66 (m IH), 7.65-7.60 (d,
J=12.4 Hz, |H), 7.48-7.42 (d, J=9.1 Hz, 2H), 7.40-7.36

(m IH, 7.32-7.25 (d, lsLtla 2H) 7.24- 7.18 (d,
J=7.7 Hz, IH), 6.72-6. "IH), 6.58-6.48
(bs, IH). 6.50-6.46Fd, J=7.3 H, IH) 4.86-4.84 (s,

I H), 2.82-2.78ekN
An anal ogous sul fo
procedure to that
performed on [ 2-(4-
di hydr o-i soqui nol i n- 6-7yl
tert-butyl ester (Exanple\g
car boxani det hi ophene- 2- sul f onagi d
N-({[4-(6-am no-7-fl uoro-I-oxoi soqw n
2(1 H)-yl) phenyl ] am no} car bonyl ) - 5- car boxam det hi opri en
e-2-sul fonam de. ES-M5 (MtH) = 516.1. EXAMPLE 37 MeHN
[0105]QMP H Ah hnalogous sulfonylurea coupling and de-protection procedure to that

. 40EXAMPLE 36 MeHN H H [ 0099]
req%coupling and de-protection
¢obed in Exanpl e 29 was

1 NQ- P enyl) 7-fluoro-I-oxo-1I, 2-
(@@Obanlc aci d

described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-0xo-1,2-
dihydro-isoquinolin-6-yl}-methyl-carbamic acid tert-butyl ester (Ex ample 9) and
benzenesulfonamide to give N-({[4-(6-amino-7-fluoro-1-oxoisoquinolin-2(1H)-
yl)phenyl]amino}carbonyl)-benzenesulfonamide. ES-MS (M+H)" =

467.1; 1H-NMP (AMX0-56) 6 (ppm): 9.13-9.06 (bs, 1H), 7.98-7.92 (d, J=8.4 Hz, 2H), 7.70-
7.56 (m, 4H), 7.44-7.37 (d, J=8.8Hz, 2H), 7.39-7.24 (d, J=8.8Hz, 2H), 7.21-7.18 (4, J=7.3
Hz, 1H), 6.74-6.66 (d, J=8.4 Hz, 1H), 6.56-6.48 (bs, 1H), 6.49-6.46 (d, J=7.7 Hz, 1H), 2.82-
2.76 (bd, J=4.4 Hz, 3H).

EXAMPLE 43

Trifluoromethanesulfonic acid 7-fluoro-1-o0xo-1,2-dihydro-isoquinolin-6-v1 ester

[0106] To a chilled suspension of 7-Fluoro-6-methoxy-2H-isoquinolin-1-one (from
Example 3) (9.65 g, 50 mmol) in dichloromethane (200 mL) was added neat boron tribromide
(21 mL, 220 mmol) via syringe. The yellow suspension was stirred at room temperature for
17 hr. The reaction was slowly poured into methanol (300 mL) on an ice bath. The resulting

solution was concentrated in vacuo, washed and concentrated several times with methanol
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[0100] An anal ogous sul fonyl urea coupling and
de-protection procedure to that described in Exanple
wa2o0sasser f or ned on PCT/US2004/032104
[ 2- (4- Al ni no-phenyl)-7-fluoro-I|-oxo-1, 2-
and diclilbrphrethahs,cadidaiet ite gﬁ'e)lB]g-df%I'dH)é éﬁd’leItHI—NMRI (®HMSO-dg) &
utyl ester

(ppm): &?%@tlhﬂéﬁ]@he")ﬁé Z@(‘? d%alrh e(Satld g| ve

N-({[4-(6-am no-7-fluoro-I|-oxoi soqui noI in-2(1H)-
[0107]y] ) phePyh haspemsigreaf WM g lof edide phaiodimp ﬁe }@mub f;v@é‘ afded

. MPLE 3
DMAN i e48%) sl bifionsd 2n apergbasiueahy e 17 g 45.6
mmol)%gghdgfl%gg’erz (846\%%%151‘353 PhE e@h’é ﬁa&ﬁn%%&urg §35"sHPed al Bom temperature

erforme
for 1.5[he-gxdragied Mo pﬂafﬂ agdtf)te 760‘(] mb)’, orakheaoith water (3 x 250 mL) and brine

50 R S L L R B e i

t eZz bﬁl@@ FOdHeL, wac%l & triturated with dichl 21t
o8 g ani no- 7- quoro-rell-eo‘%l sclacqu(i)rﬁ%le% Sﬁeffﬁne( 1) to give

116g 99() for 2reteps) ettrifluayin)etbnpstiyiit heid F-flenm- P-osol ltZ}dﬂlydro—

ST T s E B LA o o1

8. 16(@62)pfp§pg;rlsom procedure to that described in Exanple
was perforned on
[2 (4- Am no- pheriyl)-7-fluoro-I-oxo-I, 2-
di hydr o-isoqui nol i n-6-yl]-nmethyl-carbam c acid
tert-butyl ester (Exanpkangpirend 4-
di fl uororre7t hyl t hi ophen suI f am de to glhvle

I\I'({[4 ( _.'luae". D
1,2- d1thro-1soqu1nohn—6 Vl] carbamic acid tert-butyl ester
o)

BocHN =

[0108] To a solution of trifluoromethane-sulfonic acid 7-fluoro-1-oxo-1,2-dihydro-
isoquinolin-6-yl ester (10.5 g, 33.8 mmol) in THF (155 mL) at 0°C was added neat 2-
(trimethylsilyl)-ethoxymethyl chloride (SEM-CI, 15 mL, 85 mmol) dropwise over 5 min,

followed by neat DBU (19 mL, 127 mmol). The reaction slurry was stirred at room
temperature for 2hr, diluted with ethyl acetate (600 mL), washed with 0.25N HCI (200 mL),
water (200 mL) and brine (250 mL), dried over Na,SO,, filtered, concentrated and dried to
give crude product. Silica gel chromatography using 5-20% ethyl acetate/hexane as eluent
gave 9.2 g (62%) of pure SEM-protected triflate. 1H-NMR (DMSO-dg) & (ppm): 0.085 (s,
9), 0.81-0.85 (d, 2), 3.53-3.57 (t, 2), 5.32 (s, 2), 6.72-6.74 (4, 1), 7.56-7.58 (d, 1), 8.12-8.14
(d, 1), 8.20-8.23 (d, 1).

[0109] In a dry flask was combined the triflate (9.2 g, 21 mmol), t-butyl carbamate
(3.42 g, 29.2 mmol), dry powdered cesium carbonate (11.3 g, 34.7 mmol), 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (Xantphos, 1.45 g, 2.5 mmol), and

45



10

15

20

25

2(I H) -yl) phenyl ] am no} car bonyl ) - 4-di f | uor onet hyl t hi oph
ene - 2-sul fonamde. ES-M5 (MtH) = 523.1; | H NWR
woDRMB@dsR0d (ppm: 9.24-9.16 (bs, IH), 8.34-8.BPET(USP004/032104
IH), 7.88- 7.84 (m IH), 7.66-7.60 (d, |=UA Hz, IH),
tris d1b%n£|ﬁrd3né’a2:elﬁ)ﬁe dibatlad Bitddbas! 034-2/ 036 niflo] PIP. Bnd&r Ar
( Endidelofio)ial mﬂgo)(@dsr%g’zlgagl(?,J%so
atmosghgre fry) THE (]7@1@ bwa:( alded tatheflask tgpd t]@lggc‘rgrej,wat( gigred at 70°C

for 3 ol ophspidofReeRiion w6t SR04 i hesdied SO B Bt e

concenﬁ@témtb BHednNQl g dardp peddret, Mﬁhﬁb}pwan‘iﬁﬂiﬂ’eﬂ bly@oluidh cBRSERbHEFhy

npl e 29 was perforne

(silica, [1Q 2(54% Eﬁ({)‘ﬁg/l@;-p@ﬁ!,m)gwpé ﬂ,tgr(a’Z%) gkpure [ p-Fluoro-1-ox0-2-(2-trimethyl-

sﬂanyl%'tlﬂ)\k‘}gﬁ Hﬁ)og,g't % s%ﬂplinl)ﬁrg-%!}lujsgér ﬁ‘gf q%{&or gtalﬁ&tg gerl]'e_ES -MS

(M+H)2 =s4gi0f @HWMR:(EM&@-&%? sa@pmbleoqot(@m)p@s@@wmgr 2} 0.46 (s, 9), 3.51-
{Lh’é 6- am no- 7-fl uor o- 1 oxoi soqui nol i n- é
3.55 (t,lngsg7§( ,-{a(yﬁj 6&91(@@ 7.36-7.38 (d, 1), 7.82-7.85 (d, 1), 8.05-8.07 (d, 1),
0.45 (S onyl ) - 3-chl or ot hi ophene- 2- sul f onam de. ES- M5
{ H = 507.0, 5090(Cl) IHNWR (DVSQd ) d (ppm:
8.98-8.91 (bs, IH), 8.06-7.98 (m IH), 7.66-7.60 (d,
J=12.8 Hz, IH), 7.48-7.40 (d J=8.8 Hz, 2H), 7.30-7.25
(d, J=8.8 Hz, 2H), 7.2 IH), 7.24-7.18 (d,
JK7.3 Hz, IH), 6.72-6. %%K(M?L%Hg 4 Hz, IH), 6.56-6.48
(7¢Higorot Hpxo-6.250hgdrd@sqauinalin-g)rrethylidprbathi@ Aeidl t26-buty] ester
3H). EXAMPLE 41 MeHN H H H [0104] An anal ogous
sul fonyl urea coupling and de-pgotection procedure to
that described in Exanpte 29 vas perfornmed on

[ 2- (4- Ami no- phenyl ) -7-fl up - dkb- 1, 2-
Bocl}l =
CHs
[0110] To a solution of [7-Fluoro-1-0x0-2-(2-trimethyl-silanyl-ethoxymethyl)-1,2-

dihydro-isoquinolin-6-yl]-carbamic acid tert-butyl ester (5.95 g, 14.6 mmol) in dry
dimethylformamide (50 mL) was added powdered cesium carbonate (12 g, 36.8 mmol)
followed by neat methyl iodide (0.95 mL, 15.2 mmol). After 1 hr at room temperature the
reaction was diluted with ethyl acetate (400 mL), washed with water (2 x 100 mL) and brine
(100 mL), dried over Na,SOy, filtered, concentrated and dried to give crude methylated
product. This crude material was dissolved in 1M tetrabutylammonium fluoride (85 mL in
THF) and stirred at 65°C for 2 hr. The reaction mixture was extracted into ethyl acetate (400
mL), washed with dilute HCI (100 mL), water (100 mL) and brine (100 mL), and dried to
give a crude product, which was purified by column chromatography (silica, 40-70%
EtOAc/dichloromethane) to give 3.34 g (78%) of pure (7-Fluoro-1-oxo-1,2-dihydro-
isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester. ES-MS (M+H)" = 293.1; 1H-NMR
(DMSO-dg) 8 (ppm): 1.32 (s, 9), 3.17 (s, 3), 6.50-6.52 (d, 1), 7.13-7.16 (t, 1), 7.70-7.72 (4,
1), 7.81-7.84 (d, 1), 11.35 (brs, 1).
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di hydr o-isoqui nol i n-6-yl]-nmethyl-carbam c acid
tert-butyl ester (Exanple 9) and 3-nethylthi ophene-
wa-2eosloBsmanm de to gi ve PCT/US2004/032104
N-({[4-(6-am no-7-fluoro-I|-oxoi soquinolin-2(IH)-
yl) phenyl ] am no} car bongKAMPIE#BY! t hi ophene- 2- sul f onam
ide. ES-M5 (M+H) 487. 1, IHNI\/RC DVSO- d d (ppm:
8.96-8.92 (bs, IH), 78678@ Hz, |H),
7.66-7.60 (d, 43J 12 : @ 7.40(m 2H) ,
7.32-7.26 (m d, ,;J=7.3 Hz, IH)
7.03-7.00 (d, N B 72668(d J=8.8 Hz,
IH),6.56648(b ,650646(d J=7.7 Hz, IH),
2.82-2.78 (bd, =4 8 3 3H), 2.45-2.43 (s, 3H).
EXAMPLE 42 I\/EHN QWP H H [0105] An anal ogous

sul fonyl urea coupling and de-protection procedure to
Mmd_liat désing substtuied ‘Eﬂmtpnlémbglm&G perfor med on

5 tounig 0 SR i oot S i iapinolip S)-m oty
carbanti® i Rt yhtyPes a1 Bk BATAE (AR 00 daaREhaas Blchpai de o

gi ve N-({(%4 ( 6-am no- uor o- | - oxoi soqui nol i n-2

ﬂuororytl?lpfmé 5 ard, Adlaampbhyd 99 b Anedimsthyl formamidg €2 % added

L A AR ——

65-70°T. 645 Tir, 3Hen( dhilleli=ih fHze bahl) Adﬁltﬁ)ﬁ -of . v@der(pﬁcmplta&:d&itlz the desned
1=7.3 He 6.74-6.66 (d

10 produc,%lg’%ﬁqh,zb'p%}l é‘%@?@(a%g d(jﬂgg upq.q)r hi @ yp’g:u@m £6V¢ %5 m\g:(é}Q%‘)] Fﬁ pure nitro-
aryl pr!)rérﬁ? ZHIVR 2@\5{%% ﬁmg 1% (36, 3 FEMBHE783.78 (4, 1), 7.37-

| uor orret
7.39 (d743,1 783085 ()1 Q- 121- ﬁh9h)(di,r2), 8.3@@@6’(65; 1); £5948.55q1el).
[0106] To a chilled suspension of

[0112]7 - Fl ucfifs Bir/dBhRAN VAR 8PRAGUO. D Rheh B WaR R&IuEEd Beaction with tin
(II) dichloride dihydrate (134 mg, 0.6 mmol, 3 eq) in ethanol (3 mL) at 70°C for 2hr. Upon
15  cooling, the reaction was diluted with ethyl acetate (20 mL), treated with Celite and 5%

sodium bicarbonate (10 mL) to precipitate the tin (IT) oxide. The Celite/SnO, was filtered
off, and the organic layer washed with 5% NaHCO; (10 mL) and brine (10 mL), dried over
- NapSOs, conc. in vacuo to gave 83 mg (100%) of the desired aniline [2-(4-Amino-2-chloro-
phenyl)-7-ﬂuoro-1—oxo—l,2-dihydro-isoquinolin—6-y1]-me{hyl-carbamic acid tert—butyl ester.
20 ES-MS (M+H)" = 418, 420 (CI).

EXAMPLE 47

o N/INH?_

S Fj@@ )
S A

CHj
25 Method B:  Using substituted 4-halo-nitrobenzenes or 2-halo-5-nitropyridines .

[0113] In a dry flask was combined (7-Fluoro-1-ox0-1,2-dihydro-isoquin olin-6-y1)-
methyl-carbamic acid tert-butyl ester (Example 45) (58 mg, 0.2 mmol), 2-bromo-5-
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Exanmple 3) (9.65 g, 50 mmol ) in dichloronethane (200

nm.) was added neat boron tribromde (21 ni, 220 mmol)
woizeosapsi2znge. The yel | ow suspensi on was stirr ed#CatuS2@®an32104

tenperature for hr. The reaction was slowy poured

nitropytifiine (FEMRA08Imfn3dNQ.5dq), &% pawldered eeddath tarbbhste ( ESUnlgl, 0B S5

sol ution was concentrated i n vacuo, washed and

mmol, ¢JAeahOshtmeetadvet-his(diphaayiphpinhinederathene f¥aniphos, 15 mg, 0.026

R e T T 8
Under R} atnYosﬁBeré diry THF @imDpwasaddbjl to e DR, ahd tiee musqne nsamlrred at
o of ¢rude phepol in pyridi é 0 nlé_
80°C foéi@ch?d Limmoehn@ the repgiog wslc%megv‘ae theyerude rest de was

punﬁecpgf Bt cfhkdiﬁéﬁgﬁgllf}y sﬁi@afZOﬁ oS AL/ éﬁ?chfbr&netﬁgneﬁqt(gggve) 68 mg

tronw se ove 5mn e reaction
(83%) amlrshitfd pyhcm pfo@lom tlemm(mmd-dg) a(@nm 1. 36)($ @aps ad (s, 3),

6.51-6.BB0% )7 Mhd 38r10: {550 A0LG5) DGO Gkt & Bendeh 264 1), 8.76-8.79
di | fat filt d trated d
(dd, 1)?3@@ 4@38&)\3/2 Izzmgsgr ugeepr ololuc:er eV\/ni ggn\(l:\gg {?i ?ur g?ed

th chl.or onet h e/ h ane 90%
I01141§“. el d ' nigro dptepay sdisge (&7 8] Qzﬁffz 6«9%11 ﬁ%r éﬁ?ﬂ%&?ﬁ@g@éﬂ%ﬁw
hydrog{riotRofainfhine Fall B 0% PACI6R D02 ino ER:ethonol 2
mL) fof 8hr tm)giwfﬁmmg (87%¥Bof [ﬂr(szémiripipm'ir( -BryL)s 7-flupro- ExovL. = dilaydro-

isoquinfolig ety ihatiie fiif est N estl, EEM?%{Q#@““ L I
ester [0108] To a solution of
trifiuoronethane-sul fonic aC|d

7-fLuoro-1-oxo-1,2-di hygr gnolin- 6-yl ester
(10.5 g, 338mm|) in nm.) at OC was added
neat 2- (trinmethylsilyl)-ethgxymelhyINtehl oride

(SEM A, 15 ni, 85 mmpl) dro @er 5 mn, followed
by neat DBU ( niL; 127 e ¥eaction slurry was

stirred at roontenpe
ethyl acetate (60 nL

r r 2hr, diluted with
L),
m), CHj

vvashed with 0.25N HO (200

Method C:  Using substituted 4-haloanilines or 5-halo-2-aminopyridines and

pyrimidines
[0115] In a dry flask was combined (7-Fluoro-1-0xo0-1,2-dihydro-isoquinolin-6-yl)-
methyl-carbamic acid tert-butyl ester (Example 45, compound 10, Scheme B) (102 mg, 0.35
mmol), 2-amino-5-iodopyridine (84 mg, 0.38 mmol, 1.1 eq), copper (I) iodide (7 mg, 0.037
mmol, 0.11 eq), 8-hydroxyquinoline (6 mg, 0.041 mmol, 0.12 eq) and powdered potassium
carbonate (58 mg, 0.42 mmol, 1.2 eq). Under Ar atmosphere, dry dimethylsulfoxide (DMSO,
1.5 mL) was added, and the mixture was stirred at 115°C for 50 hr. The reaction was cooled,
concentrated and purified by chromatography (silica, 2-15% isopropyl
alcohol/dichloromethane) to give 67 mg (50%) of [2-(6-Amino-pyridin-3-yl)-7-fluoro-1-oxo-
1,2-dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester as a grey solid. ES-MS
(M+H)" = 385. 1H-NMR (DMSO-ds) 8 (ppm): 1.33 (s, 9), 3.19 (s, 3), 6.25 (br m, NHy), 6.53

48



10

15

20

water (200 nmL) and brine (250 nL), dried over
filtered, concentrated and dried to give crude
wonrodwss320Si | i ca gel chronmat ography usi ng 5- 209€eisgio4/032104
acet at e/ hexane as eluent gave 9.2 g (62% of pure
(m, 1), 8&%@69(&(11) e7d31 7i3bl(@&t19, 7. 114+7de( QM57®7d79) (dQlI, pm‘m 90 gd 1),
085 (s, 9), 0.81-0.85 (d, , 3.53-3.57 (t,
795(rr(§H)2) 6.72-6. 74 (d, 1), 7. 56 7 58 (d, 1), 8. 12 8 14
(d, 1), 8.20-8.23 (d, 1). [0109] h a dry flask was
conbined the triflate (9.2 g, 21 mol ), t-butyl
carbamate (3.42 g, 29.2 mul), dry powdered cesi um
carbonate (11.3 g, 34H§Xﬁﬁﬂﬂ¥i§% 9-di met hyl - 4, 5-
bi s(di phenyl phosphi no) xant hene ( Xant phos, 1.45 g, 2.5

nol ), and 45tr|s(d|benzylldqpea e{aze&ﬂipalladlun(O)
0.38 g, 0.83 o Pd). Umoer b& uns alry THF (140
nm.) was added to th @ nPxt ure was
stirred at 7 |ng, the reaction
was diluted wt (80 nL), filtered and
concentrat edqN© /.O g crude product, which was
purified by c@wrm chromat ography (silica, 10-25%

Et OAc/ hexane) to give 6.1 g (72% of pure

[ 7- Fluoro-1-o0xo-2-(2-trimethylsilanyl-

01161 ¢ NOXVAIPRING ool pRc Y H it SRR AREI] OFAERAR) sing 3.4

dlﬂuorélﬁhﬁéﬁhz)anéiwé@ﬁs?i ‘to pkdpdi@ tlﬁesmt@%lcdi@te%ﬂﬁxeBgoﬁﬁsatlgﬂ)gg tlibds‘ﬂlﬁ‘onyl
51 5 t, 5.27 5

urea w% achi;evg@ using ghe(raet q_(§ desyn Lin Eg(gmgpie 13l)foll(gve@§>)8TEA; dg:-d

protect%o? %lvé S MTQS-N W%}Bﬁvﬁ- -fluoro-6- (metlhylaméno -1-o0xoisoquinolin-

or o- [ - 0xo- 0-1soqui no
2(1H)- yﬂﬁwbk}lanmm)bahomyl]ﬂmophmemsuﬂ:ﬁongmdesﬁsﬂvqquﬂil) o524, 527 (CL).
sol ution of
[ 7- Fl uoro-1-oxo0-2-(2-trimethyl-silanyl -ethoxynet hyl)-|

, 2- dihydro-isoquinolin-6-il!-carbanic acid tert-butyl
ester (5.95 g, 14.6 m y di met hyl f or mam de
(50 n.) was added povvdered c ca nate (12 g,

36. 8 mmmol ) foIIovvedkm mdec(o 95 i,

15.2 nmol ). AHer oomteﬁ%f&urethe

[0117] An analogous procedure to that outlined in Example 46 (Method A) using 3-
chloro-4-fluoronitrobenzene, was used to prepare the intermediate aniline. Formation of the
sulfonyl urea was achieved using the method described in Example 13, followed by TFA de—
protection, to give 5-chloro-N-[({3-chloro-4-[ 7-fluoro-6-(methylamino)-1-oxoisoquinolin-
2(1H)-yl]phenyl } amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 541, 543
Ch.
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reaction was diluted with ethyl acetate (400 niL),
washed with water (2 x 100 nL) and brine (100 niL),
wdnoesossseer filtered, concentrated and dried t®eCcgiUse004/032104
crude nethyl ated product. This crude material was
di ssolved in MtetrabuEYxAMRIGHSUM fluoride (85 nL in
THF) and stirred at 65 C for T reaction
m xture was extracte |nto et yI"?&?@:&g 400 ),
washed with dilute (100 nmL) and
brine (100 z dr i 0 gtwa)aOCrude pr oduct ,
whi ch was puri d7 by Ncol™Umm chromat ogr aphy (sili ca,
40- 70% Et QAg/, di*s griet hane) to give 3.34 g (78% of
pure (7-Fluoro-1-oxo-I, 2-di hydroi soqui nolin-
6-yl)-methyl trbamic acid tert-butyl ester. ES-MS
(MrH) 293.1; THNWR (DMSO-d ) d (ppm: 1.32 (s, 9),
3.17 (s, 3), 6.50-6.52 (d, 1), 7.13-7.16 (t, 1),

- [0118] 7. 70- M@a(qgous_pxocadlmto?th&tlox(thinedml Exampwé((Methocm) using 3-

bromo 2R PachPained o pRRTH gl agfings Formation of the

sulfon}(l Trdal wraehileved usmg the method descnbed in Exam Ple 13, followed by TFA de-
- 0Xx0- 1, 2- d|8¥?ro I soqui nolin-6-yl)-meth | car bam ¢

protectiow; 9 giee N=[6{F-Yromesd-£7- ﬂ@esea%méthab)nn(malngxmmmwolH)-

0

yl]phe@ﬁganﬁ §)E£r%@¥1€5 d,fh o‘f{?tﬁ?ﬂ%lﬁeng %ﬂ@g&%ﬂﬁé 51;%% &ﬁ%{éﬂﬂ‘% ks, 587,
589 (Brciywder ed ceS|un1carbonate (0.2 g, 0.6 mol, 2.5 eq).

The m xture was stirred vigorously at 65- 7O Cfor 5

hr, then chilled on an ice bath. Addition of water

preci pitated out the desired product which upon

filtration and dryi ng EXAMPIH 6h vacuun1gave 95 ng

(89% o f pure nitroaryl product /chgf'(DNSCd

7/6-

(ppm: 1.34 (s, 9), BR1 ) N6
7.37- 7.39 (d, 1), D84 7.93 (d 2),
8.34-8.36 (dd 3l 5 ( (1)0 [0112] This nitro

internmedi ate ( J. 2 mmol ) mas reduced by reaction
with tin (Iljyd~efiberrde dihydrate (134 ng, 0.6 mol,

3 eq) in et hq,‘Jq_pI (3 nm) at 70C for 2hr. Upon coollng,
the reaction Wds diluted with ethyl acetate (20 ml),
treated with Celite and 5%

[0119] An analogous procedure to that outlined in Example 46 (Method A) using 4-

fluoro-3-methylnitrobenzene was used to afford the substituted aniline. Formation of the
sulfonyl urea was achieved using the method described in Example 13, followed by TFA
deprotection, to give 5-chloro-N-[({4-[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2 (1H)-
y1]-3-methylphenyl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)* =520, 522
(C1).

EXAMPLE 53
Pem e
F N o O
HN Z
CH3
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sodi um bi carbonate (10 nL) to precipitate the tin (11)

oxide. The Celite/Sn 2 was filtered off, and the
wongssss2h ayer washed with 5% (10 nlL) and bri necta82004/032104

m.), dried over con in vacuo to gave 83 ngy (100% of

the desired aniline [2-(4-Am no-2-chlorophenyl)-

(01201 { b 0 FBFIBEOEIOGANS ke apITEBI xRS Vs ANt 4-
ﬂuoro-z(ilgh% yirftIobe: o%me%aé\{%te@ ?ijl@paréjﬁ{er!ﬁb&ﬂ@t%ﬁ 'aﬁl‘ﬁ@dForma[tlém oéf]the

enzenes or” 2-hal o-5-nitropyridnes
sulfonyl wreawds ycHiéaslkisimgsthe oywethiod ddscribed in Example 13, followed by TFA

7-F I - di hydr [in:6-yl)-. ..
sl B T Sl SO s i
-2~ . L HYO=
2 o e By (Lo 322
(C). 0.35 mmol, 1.73 eq),
9, 9-di nenyl - 4, 5- bi s(di phenyl phosphi no) - xant hene
( Xant phos, 15 ng, 0.026 mol ), and

tris(di benzylideneacetone)di pal |l adium(0) 4.5 ny, 0.01
mmol Pd). Under Ar at m&%ﬁﬁiry THF (2 m) was
added to the flask, and the Xture stirred at 8CC
for2 hr. Upon coollng, rg;cﬂfoulggg\cpncentrated
and the crude resi »"- @ﬁn\lﬁ e yScoI um

chr omat ogr apl S s % EP OR:/di chl or onet hane) to
gi ve 68 ng (83' re nitro-pyridyl product. IH NWR
(DVSO-d ) d 735 (s, 9), 3.21 (s, 3), 6.81-6.83
(d, 1), 7. 84C 85 (d, 1), 7.88-7.90 (d, 1), 7.99-8.01
(d, 1), 8.24- 226 (d, 1), 8.76-8.79 (dd, 1), 9.39-9.40
(d, 1). [0114] This nitro internmediate (67 ng, 0.16

01211 (oo ) AaloBR s B Bl o EXRRSREITNham wipe 2

bromo-bhitedfiaiddle wak wskd td pl‘épéirb Fhels@b@itivted @@nﬂi@yﬁ&?&@ Fefmation of the
Ami no- pyridin-2-yl)-7-fluoro-I|-oxo-1,2-dih dr0|s

sulfonyiqwms |aﬁhlevee singnibe prethadzdepaibicd 1YaE?<%FnP]@r1t3 flioyred by TFA
deprote%ﬁ(grﬁ to gﬁg SB@ﬂ&M—*TlTD[( %-[%%orw hl@la%%no)-l -oxoisoquinolin-2(1H)-

yl]pyridin-3-yl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 508, 510 (C1).

EXAMPLE 55

CHj D\
H oH [\
&)jN FoT T

[0122] An analogous procedure to that outlined in Example 47 (Method B) using 2-
chloro-5-nitro-6-methylpyridine was used to prepare the substituted aminopyridine.
Formation of the sulfonyl urea was achieved using the method described in Example 13,
followed by TFA deprotection, to give 5-chloro-N-[({6-[7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl]-2-methylpyridin-3-yl}amino)carbonyljthiophene-2-sulfonamide.
ES-MS (M+H)" =522, 524 (CI).
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N CH Method C. Using substituted 4-hal oanilines or

5- hal 0- 2- am nopyri di nes and pyrimdines [0115] In a
wdanrysisel was conbi ned PCT/US2004/032104

(7-Fluoro-1-oxo-1,2-di hydro-i soqui nolin-6-yl)-

nmet hyl -carbamc acid tert-butyl ester (Exanple 45,

conpound 10, Schene ) ElOZ 0. 35 mmol ),
2-anino-5-iodopyridine-@@@ﬁgggéé.38 nmmol, 1.1 eq),
copper (l) iodide (7 nmg, 0.0 ngpl, \1 eq),

8- hydr oxyqui nol i ne (6 0. 041 oLl 0%4a eq) and
powder ed potassiun1c’ (Qé mh ® 42 nmol, 1.2
eq). Under ArFa \ nBt IR/1 sul f oxi de ( DVBO
.5 nmL) was addef he mixtlre was stirred at C for
50 hr. The rgRCt A cool ed, concentrated and
purified by c&ggnatography (silica, 2-15% i sopropyl

al cohol / di chl oronet hane) to give 67 ng (50% of

[ 2-(6- Ami no-pyridin-3-yl)-7-fluoro- I-oon,

2-di hy th ' I, d .
01231 o7 b GBS pREel e Myt Qe maSBRTe i (§1Eleogpy usng
chloroMl'inNMBl 6 Divis) el dinedv AsRREA fo prepate (1R su9§t1tut%d %ﬂnﬁ(ﬁoilnal)ne

br , NH), 6.53 48(m 1), 6.64-6
F Oﬂnavm%?f e39lfpry] ulcp wap, a&h:ﬁvedwu(gathe mjethord descabeﬁgn ample 13,

9
followfq T en estbh oo e M RO P Hofefpor-1-
oxoiso&uianhrh—é(l%) ﬂwnhetﬂylﬁ)rrlidiﬁmg}&nﬁg}@irﬁdny@]ﬂ?ﬁpﬁdh@ﬂ%ﬁﬁﬁ@nide.
re the internmedi ate aniline.
ES- MW#HS& .%5&5%@ sul fonyl urea was achi eved using the
net hod described in Exanple 13, followed by TFA
deprotection, to give

5-chloro-N-[ ({3-fl uoro; ﬁyu&Piﬁggro 6- (nmet hylamno)-I-o

xoi soqui nol i n-
]\
/[}CI

O N/I \H/(;//S\‘

O
F.

vead

HN = CH3

CHs

[0124] An analogous procedure to that outlined in Example 47 (Method B) using 2-
chloro-3-methyl-5-nitropyridine was used to prepare the substituted aminopyridine.
Formation of the sulfonyl urea was achieved using the method described in Example 13,
followed by TFA deprotection, to give 5-chloro-N-[({6-[7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl]-5-methylpyridin-3-y1} amino)carbonyljthiophene-2-sulfonamide.
ES-MS (M+H)" =522, 524 (Cl).
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2(I H) -yl ] phenyl } am no) car bonyl ] t hi ophene- 2- sul f onam de
ES-M5 (MtH) = 525, 527 (d). EXAMPLE 50 HH | [0117]
waéno@nasaagous procedure to that outlined in Exaaopius2008/032104

(Method A) using 3- chloro-4-fluoronitrobenzene, was
used to prepare the i NEKAMPILRBSE8 anili ne. For mati on of
the sul fonyl urea was achg__eved usi ng nmet hod
described in Exanple 13, fol IH)\Neﬁ} é;ie-

protection, to giveg
flgr@ @(rrethyl am no)-1-o0

5-chl oro- N-[ (£3- chl gro- 4

xoi soqui nol i n- prienyl } am no) car bonyl ]t hi o
rhene- 2- sul f'? z ES- M5 (MHH) = 541, 543 (2d).
49EXAMPLE 517 H [0118] An anal ogous procedure to
that outlinedCltm Exanpl e 46 (MethodA) using 3-
brono- 4-fl uoroniti Gbenzene was usedto prepared the
internedi ate aniline. Formation of the sulfonyl urea

[0125]was achkm madxcgous prgedire torhiphoulidebmrEdaeghld 48 ®iethpd €) idng 2-
TFA depr ot ec 0 giV )
fiuoro- g AT RS a] PRI egubstisted Piiine oFormatnn oL s Heny!

urea whi sehZdvedising the method described in Example 13, followed bzy TFA deprotectlon,
phenyl } am no) car bonyl ] - 5-chl or ot hi’ophene- f onam

to givej ijehlonesN WS 2 fmap- 45[§5ﬂuc5®16 -(n58lyl¢Bing) ﬂ-OXE)SAWE@HSZ(lIH)H
yl]phexgggamlpgiciér&?%@t?lhog 2 us § ea%rlﬂ{ig ]tig-l\l}lé] ?I\/H?ﬂ‘t l—éﬁ? g2J7 Ebl).

EXAMPLE 59

N N R I
@] = T ~8<
. | //\O
1@3 -
N
HN =
CH

[0126] An analogous procedure to that outlined in Example 48 (Method C) using 2-

Cl

amino-5-bromopyridine was used to prepare the intermediate aminopyridine. Formation of
the sulfonyl urea was achieved using the method described in Example 13, followed by TFA
deprotection, to give 5-chloro-N-[({5-[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-
yllpyridin-2-yl} amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H) =508, 510 (CI).

EXAMPLE 60

H H [\
oS
N CHj
HN =
CHs

Cl
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fl uoro-3-nethyl ni trobenzene was used to afford the
substituted aniline. Formation of the sulfonyl urea
woasosacskizeved usi ng the nmethod descri bed i n Exagpius23/032104
fol |l onedby TFA deprotection, to give
[0127]5|- chi gm ahblpgcud protelitnead thab ol i BEnig 48 (M¥HLE 0YWkig 2-
alin-

. LH) - .
ammo;?’rl]fl@@y’r(‘rét@ﬁW?W% WA PRSY Eupispig the swbstithied enitiney Foumation of

e 5B A e RO BIRERLRBT Thla

deprotéotianploezivib5-cMet d+di] (£9-[ Teluog-6H (methylamino)-1-oxoisoquinolin-2(1H)-

fluqro-2-mnethyl nitrobenzene was used to prepare the
Y1]-3-I%‘?}ﬁ§13w‘§flggylg%rﬂq°5€@.rbw Ithienhspe-gfsulippamide f EE;MS Medl)” =521,
523 (Cpas achi eved using the nethod described in Exanple 13,

f'ol | oned by TFA deprotection, to give

5-chloro-N-[ ({4-[7-fl uoro-6-(nethylam no)-I-oxoi soquin

olin-2(IH)-

yl']-2-net hyl phenyl } am ag)oappeRy! ] t hi ophene- 2-sul f onam
ide. ES-M5 (M+H) =520, 522 (U). EXAMPLE54 HH T C
[0121] An anal ogous proceduredtoHt ha tlined in

Exanpl e 47 (Method By usiMg 2N~pNogo=gni®r opyri di ne
was used to pgepare hej?vu ti tytgdoam nopyri di ne.
Formation of t f oyiyl™~ur ea was achi eved using the
nmet hod describ anpl e 13, foll owed by TFA
deprot ecti ontNt o give 5-chloro-N[(

(6-[ 7-f1 uor o-@¢ net hyl ani no) - - oxoi soqui nol i n-2(1 H)-
yl ] pyridi n-3-yl }am no) car bonyl ] t hi or hene- 2- sul f onam de
. ES-M5 (MtH) 508, 510 (O ). EXAMPLE5S5 9 3 H
[0128] An analogous procedure to that outlined in Example 48 (Method C) using 2-

amino-5-iodopyrimidine was used to prepare the intermediate aminopyrimidine. Formation
of the sulfonyl urea was achieved using the method described in Example 13, followed by
TFA deprotection, to give 5-chloro-N-[({5-[7-fluoro-6-(methylamino)-1-oxoisoquinolin-
2(1H)-yl]pyrimidin-2-yl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 509,
511(CD.

EXAMPLE 62
0

/U\ Cl

0 P e
N
HsC.
3CN P
H

[0129] To a solution of 2-fluoro-5-nitrobenzyl alcohol (1 g, 5.84 mmol) in 5 mL
dichloromethane and triethylamine (0.81 ml, 5.84 mmol), was added acetyl chloride (0.415
ml, leq) dropwise. The solution was stirred at room temperature for 12 hours, diluted with
ethyl acetate and extracted with brine. Combine organic layers was dried over sodium

sulfate, concentrated in vacuo to give acetic acid 2-fluoro-5-nitro-benzyl ester.
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| [0122] An anal ogous procedure to that outlined in
Exanple 47 (Method B) using 2 -

wohbaresBe ni t r o- 6- net hyl pyri di ne was used to pPEPAISE004/032104
the substituted am nopyridi ne. Formation of the
sul fonyl urea wag,achi eved using the Qret hod descri bed
in Exanple 13, foT'I owed by TFA dep#ofection, to give
5-chl oro- N-[ ({6- 7-i | uor o—6-£net hyl arfthko) - | ~
oxoi soqui nol i p- M{p% 2- net th pyTidi n- 3-yl } am no) ca
r bonyl ] t hi ophen sul Tonami de. % WeH) =522, 524
(d). 51EXAMPLE 56 HH I CH [0123] An anal ogous
procedure to that outlined in Exanple 47 (Method B)

013015, B e BT B R Yo e B ar oo 2
dihydrbfisoqaitolinmyil) ey Wabaneh Yy ast- by NGtdr fﬂx@ingg\gaﬁgd A (BExample

descri bed in Exanple 13, fol|owed by TFA rot ection,
46). Forgatipw af the sulfonyl urea was achieved using the method described in Example 10

followS 6P PAU: e i 91y TG LG o) - 1 oxoi soqui o

yl)sulfdlbg}d)mhlﬂ?}]oal%orlglomihgy%wﬂ%o&-w(h?tzhgm%igiy?%ﬁ?isquﬁ&ﬁm?(rm)-
e-2-su e. - = : -

yllbengsy Agipte: %%aﬁsl-@\%ﬂ‘g aﬁfﬂéﬁﬁ(ﬂl\n anal ogous procedure to
that outlined in Exanple 47 (MethodB) using 2-
chl oro-3-net hyl -5-nitropyri dine was used to prepare

t he substituted am nODI\éMifﬂng 63

cl
~ \
F. i K/<j/ \[oro//s\\o
m
HaC., =

H

H

[0131] This analog compound was obtained from hydrolysis of the intermediate, Boc
protected compound of Example 62, then followed by TFA. deprotection to give 5-chloro-N-
(1[4-[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-yl]-3-
(hydroxymethyl)phenyl]amino} carbonyl)thiophene-2-sulfonamide. ES-MS (M+H)" = 537,
539(Cl).

EXAMPLE 64

R N:
O
N 3%
HaC N N~ N s
— H o H [

[0132] To a solution of 2-fluoro-5-nitrobenzyl alcohol (1g, 5.84mmol) in 25 mL

Cl

ether, was added tetrabromomethane (3.87 g, 11.7mmol), followed by triphenylphosphine
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Formati on of the sulfonyl urea was achieved using the
nmet hod described in Exanple 13, followed by TFA
wdeprsggebi on, to give PCT/US2004/032104
5-chloro-N-[ ({6-[ 7-fl uoro-6-(net hyl am no) - | oxoi soqui no
(3.39 g, ilh? nitfol). The mixture was stirred at room temperature for 2 hours. The reaction

yl ] -5-met hyl pyridin-3-yl}am no)car bonyl ]t hi ophene-
was COQG@HP@@%W@ gegeppdue Mgzczo lumd ghropyajographprya E}ﬂé 0%

o B R G B L
ethes tuted aniline. Farnmation

[0133]\3?St ﬁ Oﬁﬁog‘gﬁw %ramﬁgge i ﬂwa- Asfrprpentrac R Lige f-85mmol)
in5 mﬁ ﬁl%p'[‘ Hf*‘ &ad SdEX BiPelifint 3. lflﬁ’ill | OB HMd BIRAAGH Q1,807 i) at 0

°C. Th6restnlhng oeahbifr( fvas $tiroat @04 19-rbdm deropdBat(restoh ¥ haui, nthen Idiloted

with B A Ry PG5 SR BRI S Wi drsfaneeodiom slfate,
concenﬁ&eﬁ@z (z&é‘bb')an&’ PePerudresidisb hvas BUAMYEL Sy eSludin 'dhrc/ma\% éraﬁly (10%

An anal ogous procedure to that outlined
EtOACB@a ¢o gige pvst Ih@dflgyrotfshitep @Zﬂmlpw&lﬁebl@nmﬁpyrl di ne
was used to prepare the internedi ate am nopyri di ne.
Formati on of the sulfonyl urea was achieved using the
nmet hod described in Exanple 13, foll owed TFA
deprotection, to give Br < >
5-chl or oPN- [ ({5-[ 7-f 1 uor A

ol i n- 2(I H) -
Nl }am NO)XCa ) I@Ri “or hene-R-sul f onani de
9508, 510 Nd4 . MPLE NO, CH

6- (et hyl am no)xl-0x0i soqui n

[0134] 1-(2-Fluoro-5-nitro-benzyl)piperidinebenzene was coupled to (7-Fluoro-1-
ox0-1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A
(Example 46) . Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to give 5-chloro-N-({[4-[7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl1]-3-(piperidin-1-

ylmethyl)phenyl]amino } carbonyl)thiophene-2-sulfonamide. ES-MS (M+H)" = 604, 606(Cl).

EXAMPLE 65

0 Q
HN MNH
CHa N NH 87

=
0— ci

[0135] To a solution of 2-fluoro-5-nitro-benzoic acid (0.269g, 1.45mmol) in 3 mL
ethanol, was added concentrated sulfuric acid (0.5 ml). The solution was refluxed under

argon for 3 hours. The mixture was stirred at room temperature for 2 hours, then diluted with
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53[0127] An anal ogous procedure to that outlined in
Exanpl e 48 (Method C) using 2-
wanmz/3s3ret hyl - 5- br onopyri di ne was used to preparaskieg/032104
substituted aniline. Formation of the sulfonyl urea
ethyl avetateant iverskell with beint. Eherrgdmdelag@seds divd over fodamkelfls,
foll owed by TFA deprotection, to give,
concensrated i pacyq to@ive pure rilporerSguitrenberpiaanit 6yl eststoi soqui n
olin-2(IH)-
yl]-3-met hyl pyridin-2-yl}am no)carbonyl]thio
rhene- 2- sul f onanm de. ES- M5 (I\/Etlapo =521, 523 (d).
EXAMPLE 61 H HOC [ 0128] _An"anahogous procedure to
that outlined in FExagpl e 48 (Mat @ NS ng 2-
am no- 5-i odopyrFl _eNQas used t& pfepare the

i nternmedi ate am nopyri m di ne. Formation of the
sul fonyl urea was achi eved using the nmethod descri bed

in Ex :LOhl owed b FA depr ot ect,i on, .t R
0130, B B T PRSP RR T B2
dihydrolisdguinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A (Example

2(1' H) -yl ] pyri m din-2-yl}am no)carbonyl ]t hi ophene- 2- sul
46). Forgyation afég.he Ealfomy! pRseryyas-achigyed Gsing ideymet eEbegin @xaple 10,

ooty AT LB LG RL L ober

yl)sulfoﬁlbtﬂiwb?ihmaybﬂn&b]m[ﬂ-@é)M6mﬂbylané\ia6)-aildﬂeiéo@ﬁﬁéljﬂ-Z(lH)-
chl orj.de 5 e ropwi se. The sol ution was
ylJbengqatq. r%égl\@t&%ﬂ?éﬂp@@@r e for hours, diluted with

EXAMPLE 66
S Cl
H H
HOOC.
et
0" ™o
F 0]
N
CH3\N =
H
[0137] This analog compound was obtained from hydrolysis of ethyl 5-[({[(5-

chlorothien-2-yl)sulfonyl]amino } carbonyl)amino]-2-[ 7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl]benzoate of Example 65 using the procedure described in Example
63. 5-[({[(5-chlorothien-2-yl)sulfonyl]amino } carbonyl)amino]-2-[ 7-fluoro-6-(methylamino)-
1-oxoisoquinolin-2(1H)-yl]benzoic acid. ES-MS (M+H)" = 551, 553(Cl).

EXAMPLE 67
Cl

NC H H U
o >sON
se o il

H
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ethyl acetate and extracted with brine. Conbi ne
organic |l ayers was dried over sodium sulfate,
woansaasnat ed i n vacuo to give acetic acid PCT/US2004/032104
2-fluoro-5-nitro-benzyl ester. 54[0130] Acetic acid
[0138]2-f | udﬁm—@bﬂittmed)aiﬁénEWas getezatedvay Mahgl &dEkample 46) using 2-

L
ﬂuofo'ﬁ'fﬂ%r gz H&E)ﬁﬁewtwnaof;}hﬁ sylfonpl prep Hap aphievedsing the method
describe@fid Eiazwlle 1@%@15%&% qﬁ)@&%@&eél&n%g@ ggi -N-L(é3 cyano-4-[7-

Formati on of "the sul rea wad achr ev usi
fluoro-frlmigthylateino)- ilmmqum@daﬁm 1&0) @] phemy] } animd )dayboffithiophene-2-

oo GEESSIS b s S L (> el orouhen2

| am no) - | - oxoi soqui nolin-2(1 H)- yl]benzyl acetate.
ES-M5 (M+H) 579, 581(C). EXAWMPLE 63 O H W YA [0131]

Thi s anal og conpound V\ggém%d from hydrol ysi s of
the internedi ate, Boc conmpound of Exanple
62, then foll owed by TFA(geprotectloTxiiggnve
5-chl oro- N

({[4-[7-fluoro-6-(nethyla thd*m{ inolin-2(1H)-
yl]-3- F
(hydroxynethyl)p M no carbonyl)thlophene 2-sulfo
nam de. ES- BBs{ Mk 537, 539(d ). EXAMPLE 64 V 2 |
[0132] To a sohutlon of 2-fluoro-5-nitrobenzyl al coho
(lg, 5.84mml) in 25 niL ether, was added

t et rabr ononet hane (3.87 g, 1. 7nnDI) fol | oned by

[0139]t r i phamyd s dtniiRub® (As 3Btathed Hﬁnﬂg EHHTPA da—-lib?otéﬂti)éh YeeB in

s stirred at roomtenperature for 2 hours.
Examplebye (6] (5-chlorothien-2-yl)sutfonyl]amino} carbonyl)amino]-2- [7 ﬂuoro 6-

(methylamino)-1-oxoisoquinolin-2(1H)-ylJbenzamide. ES-MS (M+H)" = 550, 552 (Cl).

EXAMPLE 69
N CH,
CH3 : ——:é >—
Cl
[0140] To a solution of 2-bromomethyl-1-fluoro-4-nitro-benzene (131 mg, 0.56

mumol), which was generated in Example 64) and dimethylamine hydrochloride (44 mg, 0.54
mmol) in 4 mL dioxane, was added cesium carbonate (546 mg, 1.68 mmol). The mixture was
heated to 70 °C under argon for 12 hours. Work up and RP prep HPLC to give (2-fluoro-5-

nitro-benzyl)-dimethyl-amine.

H3G
Br N-CHj
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was concentrated and the crude residue purified by
col umm chromat ography (silica, 10% Et OAc/ hexane) to

wgqives/psme 2- br ononet hyl -1 - f1 uor o- 4- ni t r o- benz eae/US2004/032104
[0133] To a solution of
2- brononet hyl -1 -fl uoro-4-nitro-benzene (0 20,

e St e

12-Gih BRI G S ARnORca Bl Bl B ol iethod
(Examplasiop @cmnaﬂlmboﬁ the sulf(mybulree avas raghmveﬂ dsingethe meethodrdesdtibed in
cancent r at in o and the
Exanply [y SRt b depiaiehPodo B o UM Xt ogr aphy
[(dlmeﬂﬁf%ﬁhgﬁfe/tﬁﬁgm@ﬂubﬁb -i(¥et n0)-1-0xoisoquinolin-2( 1H1 34]

['uor 0-5-ni tro-benzyl Y pi peri di nebe zene.
yl]Pheﬂlylf@nlﬁbmmnﬂ]ﬂllqlﬂlondaéﬁnmr)qmlge B MEe®EHE! r=r€556\%/a5ﬁ6(C1)
coupl ed to (7-Fluoro-Ioxo-
|, 2-di hydro-isoqui nolin-6-yl)-methyl-carbam c acid
tert-butyl ester using Method A (Exanple 46)
Formation of the sul f oBXAMPER s achi eved using the
met hod described in Exanple 10, followed Ry TFA

deprotection, to givg,®- hIoroHN-Q{[fxij?luoro-6-

(et hyl ani no) - - oxoi sQqu N

H) -yl]-3-(pi per# di n- Qﬂ Zﬁ)o/s\

yl met hyl ) r henyl Cal I)tﬂlophene 2-sul fonam de
ES- M5 ( MrbH, 60 6 ). [0135] To a solution of

é fluoro-5- nlta’j) bénzoic acid (0.269g, .45mmol) in 3 L
et hanol, was added concentrated sulfuric acid (0.5
m). The solution was refl uxed under argon for 3

hour s.r. T t fure
[0142] 2 hou rTs0 Eb?e %lrl‘%mg%ﬂf (ﬁ)eflzeglc E} (%%E L
tributyl{i xeﬁlolayvlny],)uﬁ hleom]@,am ﬁmhcﬁ)/ﬂf 10/@8. tollubes] way eddeslo dl um
centrated in vacuo to give

tetrakiy o Ao PAE S UBENEE) §) Ford. Glaobs T be mipiorsovgspig with
argon ]i%g k b’:%i?ﬁtes 2nf ltlféhgl)?gt_%P %(52) ';l fo Q@hﬁ’de@%@ﬁln 653 §hys"Pfte FQURISHixture

uor o-
was codleyolrapni orpeiatalej hal- Iy N)H@bwhy hdded mbd tircedaatiroom temperature
e 46

{ -b | { [ Met hod A ( Ex
for 40 sy AP Toe i SOPRD R o (i 0% - 30%
EtOAJREARY 161856 E)hﬁeﬂ(i—ﬂu@éaﬂmﬂh% pifnyl)-ethanone.

CHs
Br. ©

[0143] 1-(2-fluoro-5-nitro-phenyl)-ethanone was coupled to (7-Fluoro-1-o0xo0-1,2-

dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A (Example
46). Formation of the sulfonyl urea was achieved using the method described in Example 10,

followed by TFA deprotection, to give N-[({3-acetyl-4-[7-fluoro-6-(methylamino)-1-
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foll owed by TFA deprotection, to give ethyl
5-1({[ (5-chl orot hi en- 2-

wekysusfamy| ] am no} car bonyl ) am no] - 2- [ 7- f | uor oPET(USBG0RY32104
| am no) - | - oxoi soqui nolin-2(1 H) - yl]benzoate. ES M

oxoisofivnblin-26119)-yl ko) Mifmmngl]fﬁcm%otﬂgop?dn@&ﬁﬂﬁoﬁﬁ?ﬁﬁe[ ES-
d [ of e
MS(M%E]?%%%@;%?P(%S] was obt ai ned from hydrol ysis y

chl orot hi en-2-yl ) sul fonyl ] am no} car bonyl ) am no] -2-[7-f
| uor o- 6- (et hyl am no) - | oxoi soqui nol i n-

2(1 H) -yl ] benzoate of Eg §L19571US| ng the procedure
described in Exanple 6

5-[ ({[ (5-chl orot hi en- 2- y})_sulfonyl]am’ go} rbonyl ) amn

0] -2-[7-fl uoro-6-(nethyl/
| - oxoi soqui nolin-2(1 Heyl q T‘f NES- M5 (M+H) =

551, 553(C). BXAMDLE J67 H CPb57[0138] The

substituted anil Ny sr\gen rated by Method A (Exanple

46) using 2CHgl U 5. ptro-benzonitril. Formation of

the sul fonyl urga was achi eved using the nethod

described in Exanple 10, followed by TFA deprotection,

to give 5-chloro-N[({3-cyano-4-[7-

fluoro
[0144] 1H - ylz‘]ﬁg%lg]ﬁs% J}ﬁy g% r?g)g%nal Oﬁ:@l{lcjﬁsﬁéﬂaﬁm@ §§3 mg, 0.14 mmol) and
copperql) ibdida (2 Gimg, E54 MBu¢MiH) mESRP T}HBWas{ phrped EiANREOR 683 Ginutes,

then w%%%l?aggg t%&%%-g lBﬁ(%Bﬁlél@O {%ﬁ I?.l(ij OV\?SS Ll‘?\/‘fg agelflyslcler{]e (0. %eml, 5.5

mmol), 3-bromo-4-fluoronitrobenzene 505 mg, 2.295 mmol), and di-isopropylamine (0.77

ml, 5.5 mmol). The mixture was stirred at room temperature for 5 hours under argon. To the
reaction mixture was added 7 mL 1 M TBAF/THF and the mixture was stirred at room
temperature for 10 minutes. Workup and purification by column chromatography (silica, 5%
- 35% EtOAc/hexane) give 2-ethynyl-1-fluoro-4-nitro-benzene.

/4
Br /
[0145] 2-Ethynyl-1-fluoro-4-nitro-benzene was coupled to (7-Fluoro-1-0xo0-1,2-

dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A (Example
46). Formation of the sulfonyl urea was achieved using the method described in Example 10,
followed by TFA deprotection, to give 5-chloro-N-[({3-ethynyl-4-[7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl]phenyl } amino)carbonyl Jthiophene-2-sulfonamide.
ES-MS (M+H)" =531, 533(CI).
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Exanpl e 67.
5-1({[ (5-chl orot hi en-2-yl ) sul fonyl ] am no}car bonyl ) am n
WO Re®/0p5526 | uor o- 6- PCT/US2004/032104
(et hyl am no) - | - oxoi soqui nol i n-2(1 H) -yl ] benzam de.
ES-M5 (M+H) = 550, 552EXK@AMPLEXAMPLE 69 HC N CH

[0140] To a solution of
2-bromomet hyl -1 - f1 uoro- 44/ni troybenzenes ng, 0.56
mol ), which was generat d' &%Ergml {4) and
di met hyl am ne hyd 44 -~ mmol) in 4L
di oxane, was addteg ar bon@t e (%46 my, 1.68
nol ). The pigxt ur
12 hours. rﬁ\qu ' RP prep HPLC to give
(2-fluoro-5- ni'tro-benzyl)-dinmethyl-amne. HC N CH
58[ 0141] (2-Fl uoro-5-nitro-benzyl)-dinethyl-am ne was
coupl to (7-Fl uoro-I-oxal, i

[0146] 5 _ i hykft BSQluimatrarthd=lyfiyorae-mijno-henreney @ mee P42 mmol,

S . T3 Fn S T R A SR TR By et Tt
was hydestghoated atsicatingfod 1 iSrhrExGatplyst Wk refrivedig diltoyinghfough a celite

eprotection, to gjve.5-chlqro-N .3- i
pad. THERIEAEor Eitcrtsouel e Bip 3= ficior ohigo reerbheatenso) - | -
oxoi soqui nol i n-2(1 H) -
yl 1 rhenyl } am ngycar bonyl ] t hi or heng
ES- M5 (MrH) =56%, 566(C ). EXAMPL
To a sol ution of br omo-27f | uerq
3.16 nmol) aﬁ:d NO2

- 2-sul f onam de.
70 .d WCH, [0142]

ol;@%zene (696 ny,

[0147] 1-Fluoro-4-nitro-2-vinyl-benzene was coupled to (7-Fluoro-1-oxo-1,2-
dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A (Example
46). Formation of the sulfonyl urea was achieved using the method described in Example 10,
followed by TFA deprotection, to give 5-chloro-N-[({4-[ 7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl]-3-vinylphenyl} amino)carbonyl]thiophene-2-sulfonamide. ES-MS
(M+H)" =533, 535(C)).

EXAMPLE 73

[0148] To a solution of [7-fluoro-2-(4-nitro-2-vinyl-phenyl)-1-oxo-1,2-dihydro-
isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (60 mg, 0.137 mmol, the intermediate
material generated in Example 72) in 1.5 mL ethanol and 2.5 mL ethylacetate, 5% Pd/C (60
mg) was added and the mixture was hydrogenated at 1 atm for 10 hrs. Catalyst was removed
by filtering through a celite pad. The filtrate was concentrated to give desired aniline.
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tributyl (l-ethoxyvinyl)tin (1.07 m, 3.5 mmol) in 10 L

t ol uene, was added
woetrsaksR(t ri phenyl phosphi ne) pal | adi un(0) (183ragUusuba/032104

nmol ). The m xture was purged with argon for 3

m nutes, and the /heated to C under argon €Hg 2 days.

The reaction m xture cool ed to room teqperat ype, 3

m. 1IN HCI was @dd Stirred at roonﬁle ur

L foll owed b

chronatog
Et OdtsChgxane 6 give pure ey
I -(2- flgoro 5-nitro- phenyl ) - et hangpe. [0143]

1-(2-fl i 0- 5-ni t ro- phenyl ) - et hanone was coupled to
(7- Fluoro- - 0X0- , 2-

[0149]:j Ie P%’ o e 9 glg Eﬁ‘lle Igﬂ} ?@X lra%qaﬁwh%&u(e b a%t%@ %;eﬂ?od described in
Exmﬁ@no%119we@6y Tha @Hfd‘tée@mh ﬂarg@@e %ﬁloﬁﬁﬁ' [g{ees‘thg%\-'ﬁﬁﬂhl}ﬁ) 6-

net hod described in Exanpl e
(methyaping)-d caxoisaquinoling? (141)- yl]phenyl}ammo)carbonyl]thlophene-Z sulfonamide.

} a 7-fl uoro-6-(nethylam no)-I -

ES M%@%&%ﬁéoqui’ no?(lﬂj -2(1 H) -yl ] phenyl }am no) car bonyl ] - 5- chl
orotliiophene-2 -sul fonam de. ESMS( MH) =549,
551(Cd ). EXAMPLE 71 H H [0144] A mi xture of
bi s(benzonitril)dichlo %—bﬁﬂl m() (53 ng, 0.14 mmol)
and copper (I) iodide —14 nmmol) in 6 rnL dry
THF was purged with argoonor 3 n1nuij§:§ﬂhen was
added tri(tert-butyl Hg®esphi ne 28 mmol ),
TVMS acetyl ene (0.77 mQ 5Y5

l

. & SOSOHﬁ Q 295 mmol ), and
di - i sopropyl ami n 77N ;5.5 mol). The nixture was
stirred at Pb'@ml S zture for 5 hours under argon.
To the reactiorHm xture was added 7 nL 1M TBAF/ THF and
the m xture was stirred at roomtenperature for 10
m nutes. Workup and purification by col um

[0150]chr o rrﬂ[’lnsgmmﬂxfg/cc(n&‘pdund &as B%ameaﬁ?énﬁe@éeﬁdiﬁmoﬁgdc‘é@d 4-[7-

B A N
chlorothfophbatQ? QuilfonRdd ofExample 70. To a solution of N-[({3-acetyl-4-[ 7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl]phenyl } amino)carbonyl]-5 -chlorothiophene-2-
sulfonamide (18 mg, 0.033 mmol) in 2 mL ethanol, was added sodium borohydride (20 mg,
0.53 mmol). The mixture was stirred at room temperature for 30 minutes. Workup and
purification provided 5-chloro-N-({[4-[7-fluoro-6-(methylamino)-1 -oxoisoquinolin-2(1H)-
y1]-3-(1-hydroxyethyl)phenyl]amino} carbonyl)thiophene-2-sulfonamide as a mixture of
rotamers. ES-MS (M+H)" =551, 553(CI).

EXAMPLE 75
H3C\ Cl
KOE pEia
0 8 N\
0" o
F. N 0]
H
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di hydr o-i soqui nol i n-6-yl)-net hyl -carbarnic acid
tert-butyl ester using Method A (Exanple 46).
weéaorsBsam of the sul fonyl urea was achi eved uBCTESR(va/032104
met hod described in Exanple 10, followed by TFA
deprotection, to give
5-chloro-N-[ ({3-ethynyl -4-[7-fl uor.o- 6-
(01511 1o hy FapsolBon o5 ug@q%rpwfswh@ngl(@ﬁﬁngg Re¥verpo]dnisimal, dHF,

: |
e O N SO 5 S A My
iodide 0.88 miniA mindl). Tbe midturd Wamilm&d aervon{ thpeEatur@.f421 0Mdrs, and
s TS e O e
tempe@ﬁﬁb fo rad&lh%nztlréﬁhoug@tﬂ?én%ﬁlhtémtﬁ SIPVRL Y add WAREN B8 bripe.

rOUg acelite pa [trate was concentrate
The Orgamelqmrsev dre tombined AHchnccntﬁat&d inphehetzgnea cﬁﬁﬂ:tﬂr@wue Whlch

was pu(n.ﬁ: ﬂ%g%ggl4@nll%§1%a%g?%y (sbhcr;:lZSe 5&4‘@81&%%%53 to give pure 4-fluoro-

2-methdixhydiiiolbsagatenol i n- 6-yl ) - met hyl - car bam ¢ aci d
tert-butyl ester using Method A (Exanple 46).

Formati on of the sulfonyl urea was achieved using the
met hod described in Exanple 10, followed by TFA
deprotection, to gio O—-CHgs

5- chl or o- N-[({4- fluoro-6-(neth i no) - | oxoi soqui no
lin- - NO, F NO,
2(IH)-yl]-3-viny enyl }am no) carb | ]thi ophene- 2- sul
fonam de. ES-Ms (MtH) =533, 535(C). EXAMPLE 73 CH CHq

[0148] To a sol ution of
[0152]; 7_¢ lfoFl(l,lor,_O-%-mqﬁhq&yol—glmwpequoyp]ed to (7-Fluoro-1-oxo-1,2-

s 43 TSR i SO EATL BFb

46). . fatmeatical ofgmﬂﬂﬁ)hghunemwﬁxmméved T3ngithe thethioll desdridee in BRgnple
0
10, foll%wed%‘if ﬁ*“tA] Xép?‘gt%&%ne to gn{% 7 /h?oro—N-[({4 [7-fluoro-6-(methylamino)-1-

oxoisoquinolin-2(1H)-yl]-2-methoxyphenyl } amino)carbonyl]thiophene-2-sulfonamide. ES-
MS (M+H)" =537, 539(CD).

EXAMPLE 76
HsCu. i
Cl
io g
0 SN
0" o
F N O
CHS\N /
H
[0153] To a solution of 5-fluoro-2-nitro-phenol (234 mg, 1.49 mmol) in 5 mL THF,

sodium hydride (122 mg, 2.9 mmol) was added, followed by chloromethoxy methane (113 ul,
1.49 mmol) at 0 °C. The mixture was warmed to room temperature and stirred for 10 hours,

then diluted with ethyl acetate and washed with brine. The organic layers were combined and
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ng) was added and the m xture was hydrogenated at 1
atmfor hrs. Catalyst was renoved by filtering through
wea 0\lissropad. The filtrate was concentrated t®eCcgiUse004/032104
desired aniline. 61[0149] Formation of the sul fonyl
concenttﬁ&d zMB[:Ecua b ¢ adrutdy Bgdid) evhiah wadp i yotunm chromatography
le 10, followed by TFA deprotection, to give
(silica 5525%1 ]@t,(}ﬁq@e[x@{@ t@gﬁ@ﬁ uc[rq-.qung ggylgethoxy- -nitro-benzene.
(et hyl am no) - | - oxoi soqui nol i n-2(1 H) -yl ] phenyl }am no)c
ar bonyl ] t hi ophene- 2- sul f onam de. ES-M5 (MtH) =535,
537(C ). EXAMPLE 74 ,d HC H [0150]—O§hbﬁ anal 0og
conpound was obtajned from reductiog
A -[({S-acetyM I uor o-
Amenyl am noXl - s UI rett n/ ‘_hﬁ{g | Jam
chl or ot hi ophe ) s ?onam de of 70. To a
solution of N-[({3-acetyl-4-[7~ quoro 6-
(et hyl am no) - | - oxoi soqui nol i n-2(I H)-yl ] phenyl }am no)c
ar bony, ch . i}
[015412" PO 4. i’l’uﬁso %&g%&?i&%ﬁmgq ‘%E\r/% S%%g%d%%gﬁﬁssgc u@w td'-Fluoro-1
0X0- 1,2}dﬂ'qﬂmalrsoqian<élﬁﬁ64yb-m&h5]30anbmm): aciﬂhertmuxyl ester \mmg Method A

(Examél%i g%r{naﬁglg%@\g § rn%/ llilrreeel vx];a% rac evec{ using t\ﬁg mel’tllgoda cpescnbed n
Exampfe £0] |f91‘l&>véﬂ'l{}{"[“F4A [i(ZpIB{ééﬁérP 16 ghvEBLENb RN T Q4= 7-fluoro-6-

- 0XOi soqul nol i n-2

(methy%n]llne)-uoxm,%dqmnqleﬂ@ﬂ))ﬂﬂe%yl ] ami no} car bonyl ) ni ophene- 2

methox SRSy AR e e P g Y =567,

569(CIyol ution of 5 fluoro-2-nitro-rhenol (369 ng, 2.35
mmol) in 5 nL THF,

EXAMPLE 77

@f Ca
H

[0155] This analog compound was obtained from TFA deprotection step in Example
76. 5-chloro-N-[({4~[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-yl]-2-
hydroxyphenyl} amino)carbonyl]thiophene-2-sulfonamide.ES-MS (M+H)" = 523, 525(Cl).

EXAMPLE 78
T /ij
0 N\lrg;S\\ N\
F o~ ©
N

H

Cl
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sodi um hydride (96 ng, 2.46 mmol) was added at room
tenperature, followed by nethyl iodide (0.88 m, 14
wonwis)3ssehe m xture was stirred at room t enper aCUUS2G081032104
10 hours, and then cesium carbonate (744ny, 2.35 nmol)
[0156] was aaeﬁﬁynyTHeﬂmnmﬂun&omﬁzmeiwas@Hta&tedrfnﬁﬂatt&mneMaﬂwIe-l-
for additjonal rs (&) i1 ut dvvith et hyl
nitro-benzenesing;thg Pipee ‘gﬁ%ﬁﬁ@he n Pﬁﬁg organi c | ayers were
conbi ned and concentrated in vacuo to give a crude
[0157] r esi d éel*’luwb'rlctnitme%vipy} ~bérizenk Wys cthinadiusing drestiymgt-dgfhupro-1-
. silica 5:25% Et OAc/ he e | pure 4-fiuoro-
mtro'béu%etlf%%thepfﬂcf’ YehE ‘W‘i‘@ﬁ@ 3{3?@3{%}8 2 FI uor o- 2- net hoxy- |
-ni tro-benzene was coupled to (7-Fluoro-I-oxo-1I, 2-
di hydr o-isoqui nol i n-6-yl)-nmethyl -carbam c acid
tert-butyl ester using Method A (Exanple 46).

Formati on gf the sul fonyl urea was achi eved srhg t he
nmet hod dedcri bed_i.n Ex@ig foJ_J,owed FA

oo giveF NO,

5- chl org-1 [({4-[7-fluoro=6-(nethyl am no)-Toxoi soqui no

2(1 H)-yl]-2-net hoxyphenyl } ai ni no) car bonyl ]t hi ophene- 2-
[0158] sul f orsituate-1-ESWE-{inyHpenzE3y was@aipld)to (EXNGR-H-0x6-1,%

dihydre s Sp o kb acrl b rgar e Mpgmany ch3tiple
46). F&iﬁbﬁoﬂ\@ﬁh@ Q\ﬂﬁﬂ»yl ek kx&%@hl@x\’ed‘ﬁﬁir%r tﬁ@ﬁkﬁﬁ?ﬂ)ﬁe@ﬁﬂ%@ﬁh@E&aﬁple

at 0 C The m xture was warned to room

10, fOHP@ﬁ‘bbY Efmcbpém@pt@m torgdee J-ehloruoirlé {4-t hlnoner4-(metdiylaiminp)-1-

ooy 26 . A0S B BBl B8 259 g s i

(M+H)b1=\563863<5(®1de resi due, which was pur| fied by colum
chromat ography (silica 5-25% Et OAc/ hexane) to give
4-f | uor o- 2- met hoxymnet hoxy-1 -ni tro-benzene. 0-CH

EXAMPLE 79

[0159] A mixture of 5-fluoro-2-nitro-phenol (464 mg, 2.95 mmol), benzyl bromide
(0.37 ml, 3.10 mmol) and cesium carbonate (1.055 g, 3.24 mmol) in MeCN(10 mL) was
stirred room temperature under argon for 48 hours. The reaction mixture was diluted with
ethyl acetate and washed with brine. The organic layers were combined and concentrated in
vacuo to give a crude residue, which was purified by column chromatography (silica 5-25%

EtOAc/hexane) to give 2-benzyloxy-4-tluoro-1-nitro-benzene.
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[ 0154] 4-Fl uor o- 2- net hoxynet hoxy- -nitro-benzene was
coupled to (7-Fluoro- -

woxmslo3as2ai hydr o-i1 soqui nol i n-6-yl) - menyl - car barCt/Ua200d/032104
tert-butyl ester using Method A (Exanpl e 46).
Formati on of the sulfonyl urea was achid usi ng the
nmet hod described in Exanple 10, foll owed by TFA
deprotection, to give 5-chloro-N ({] -f1 uor o- 6-
(et hyl ani no) - - ox8soqui nol i n-2(1_ K=yl ] - 2-

( met hoxymet hoxyyphenyl] — @

am no}car bon§/ ) op'%%ihe- 2-su||? deCEs- Vs (M+H)

=567, 569(C ). EXAMPLE 77 ci H H CH [0155] This anal og

conmpound was obtained from TFA deprotection step in
[0160]E)(;)6(‘g?|s% C]?élgz 1 —H—E%F)Pq:é\fni} c{-é Znéc \lvas coup?ed(tgp(& riT)fuor(r)n 1—0 0-1,2-
dlhydmywmh&ﬁwb-}lﬁdlh}‘l@hﬁb&hb@wﬂ trhbephenaudmeWit@Ban @&afple

S NE (M) 2 523 555 0 TEXAVBLE 78 e ot alip
46). 64[ 0156] 2- Et hynyl -4-fl uor o- -nltrobenzene vvas

obt ai ned from 2-brono-4-fluoro- - nitro-benzene using
[0161]t he p rh&mﬂtmm ofitheculflrgd uiea wasashieeed/dsing $héwidthod described in

Exampfe L0413l Gy T dsproleetingth @ sono b A (eesP gAYl - Tuord-6-
(meth;ﬂ&rﬁﬁl%ﬂlﬂ fcﬁ;o%ﬁﬁihbf?@-@(l'l—ﬂ }%g Sﬁ%ﬁ) fﬁ?ﬂ]é‘}clﬁl)%ﬂﬁlgpﬂene -2~

-ni tro-2-vinyl - penzene | uor o-
sulfonamidg- BS-MS (M+H) =613, 615(Cl).

EXAMPLE 80
CHa

; T o,
F \ 09 ©
CH3\ o

[0162] [2-(3-Bromo-4-nitro-phenyl)-7-fluoro-1-0xo-1,2-dihydro-isoquinolin-6-yl]-

methyl-carbamic acid tert-butyl ester was generated by Method A (Example 46) using 2-
bromo-4-fluoro-1-nitro-benzene. A mixture of [2-(3-Bromo-4-nitro-phenyl)-7-fluoro-1-oxo-
1,2-dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (21 mg, 0.0427 mmol),
tetrakis(triphenylphosphine)palladium(0) (2.5 mg, 0.002 mmol), copper (I) iodide (2 mg,
0.008mmol), TMS acetylene (10 ul, 0.07 mmol), n-butylamine (1.5 ml) and 1 mL DMF was
purged with argon for 2 minutes. The mixture was then subjected to microwave irradiation
(120°C) for 5 minutes, then diluted with ethyl acetate and washed with brine. The organic
layers were combined and concentrated in vacuo to give a crude residue, which was purified

by column chromatography (silica 5-25% EtOAc/hexane) to give

66



di hydr o-i soqui nol i n-6-yl)-net hyl -carbam c acid
tert-butyl ester using Method A (Exanpl e 46).
weéaorsBsam of the sul fonyl urea was achi eved uBCTESR(va/032104
met hod described in Exanple 10, followed by TFA
2-(3-Bapraptife - indto- Iﬁéﬂ N fuoro-1- . -6-y1]-
[ 5- 1(;:’hl or o- N-[1 9 fluoro- OXO rlngtdl{/1 Cgr%l%%%mqogg(loﬁl glgmeth
carbamicqcid tert-buty ester
2(I'H)-yl]-2-vinyl phenyl } am no) car bonyl ] t hi ophene- 2- sul
fonam de. ES-Ms (M+H) = 533, 535(C ). EXAMPLE 79 .C H
H CH [0159] A mi xture of 5-fluoro-2-nitro-phenol cq464
ng, 2.95 nmol), benzyl bromde (0.37 m, 3.10 )
and cesium carbonate (1.055 g, 3.24 mmol) in N;g%‘lil(lo
m.) was stirred roquten‘perature under argon far 48
hours. The reaction ﬁ pure was di | uted withH et hyl
acetate and w&she brine. The organhc | gy
combi ner ated in vacug to giye g
resi due, s purifi€d by columm ghro
(si Mefg-5325% &t OAc/ hexane) t Gi 01 ve P
2- benzy%ogxy 4-fluoro-1 -nitro- ben’}!ene. 65NO [ 0160]
2- Benzyl Ooxy-4-fluorol -nitro-benzBase was coupled to
5 (7-Fl uoro- -oxo- ,2-
di hydr o-i soqui nol | n- 6-yl)-nmethyl -carbamc acid
[0163]t er t - PRedpctiensefthe nigtorgronstshifonyl ufdaxdammitiond &yllovjed by TMFA

deprotg&foﬁg}gfog@g(g i\l %zf(b l f O%ﬁeﬁe tguorf)zq &%X@& A)xmstopp?mohn-

2(1H)-yHphatylaining)carbényd)-5@hlorothiophene-2-sulfonamide. ES-MS (M+H)* =578,
580(C [ ({2-(benzyl oxy)-4-[7-fl uoro-6-

met hyl am no) - | - oxoi soqui nol i n-2(I H) -yl ] phenyl }am no)c
ar bonyl ] -5-chl or ot hi ophene-2- sul fonam de. ES- M5 ( MtH)
10 =613, 615(d).

EXAMPILE 81
CH3 o]

[0164] This analog compound was obtained from [7-fluoro-2-(4-nitro-3-vinyl-
15 phenyl)-1-0x0-1,2-dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester

(intermediate in Example 78) using the reduction procedure described in Ekample 73.
O e L
3C\r'\l = HaC\r?l =
Boc Boc
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EXAVMPLE 80 CH O - i [0162]

[ 2- (3-Brono-4-nitro-phenyl)-7-fluoro-I|-oxo-1,2-di hydro
woieBgasnol i n-6-yl]- met hyl -carbam ¢ aci d tert Powtgkoo4/032104

ester was generated by Method A (Exanple 46) using 2-

[0165] br OmFﬁnﬁéﬁ&rdﬁﬁe sdl‘fothmjéﬁ RAs Q&wv‘éd@si’h%%@mgﬁmd described in
2-(3-Brono-4-nitro-phenyl)-7-fluoro-I|-oxol,

Exampfe. 1), E@)hxv@dlbsféﬁﬁﬂ ﬂ@prowd@ory Itq give Staplore¥-bAtethd ed-F-fluoro-6-
ety bR RSBl S e R B SRk isptep-sotonamice

ES-MSQMER) =835) 53 er (1) iodide (2 ng, 0.008mmol), TMS
gcetyl ene (107(S}|Qp 0.07 nmmol ), n-butylamne (1.5 m)

and 1 L DVF was purged with argon for 2 mnutes. The
m xture was then subjected to mcrowave irradiation
(120 C for 5 m nutes,EXAdfPIdi Buted wth ethyl acetate
and washed with brine. The ,organ ‘_?lbgargc | ayers were

conbi ned and concentrated i uo to give a crude
resi due, which was purified bypcol um chromat ography
(silica 5-25% Et OAc/ hexane)d))tf) gi ve

66[ 2- ( 3- but yl am no- 4-ni tro-phenyl ) -7-f] uoLo-1 - oxo-1, 2-
di hydr o-i soqui nolin-6-yl]-neth Ic ba 'c acid
tert-butyl ester. Bocq 01 5\ the nitro

gr oup, squonyIF urea flor &1 sned by TFA
depr ot ect i on, edNR[ (
{2- (butylanHﬁa oro 6- (et hyl am no) -

- oxoi soqui nol i
2(1 H) -yl ] phenyl } am no) car bonyl ] - 5- chl or ot hi ophene- 2-su
| f onam de. ES-MS (MtH) =578, 580(C). EXAMPLE H C
[0166] Acetic acid 2-(5-fluoro-2-nitro-phenoxy)-ethyl ester was obtained starting

with acetic acid 2-bromo-ethyl ester and using the procedure described in Example 79.

HaC
=0
O
OH OI
[0167] Acetic acid 2-(5-fluoro-2-nitro-phenoxy)-ethyl ester was coupled to (7-Fluoro-

1-0x0-1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A

(Example 46). Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to give 2-{2-[({[(5-chlorothien-2-

yhsulfonyl]amino }carbonyl)amino}-5-[ 7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-

yl]phenoxy}ethyl acetate. ES-MS (M+H)" =609, 611(Cl).
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[0164] This anal og conpound was obtained from
[7-fluoro-2-(4-nitro-3-vinyl phenyl) -

woO-200sm3552@- di hydr o-i soqui nol i n- 6-yl ] - net hyl - caPoamise004/032104
acid tert-butyl ester (internediate in Exanple 78)
usi ng the reduction prEmmmMREEekscribed in Exanple 73.
67[ 0165] Formation of the SU|féQ urea was achi eved
usi ng the method descri bed i anpl e 10, follomed by
T deprotection,to give /j/
5-chloro-N-[ ({2-ethyl - [ Iugro}ﬁ
(nethylannn)-l-oxoisogy p enyl}annn)car
bonyl]thiophen%:z-sul on = 535,
537(C ). EXAVPLE\82NFU1R6 cetu% aC|d
2-(5- fluorocﬁ ni phemoxy) - et hyl ester was obt ai ned
starting wi th¥afetYc %i d 2-brono-ethyl ester and
usi ng the procedure described in Exanple 79. HC N
[0167] Acetic acid 2-(5-fluoro-2-nitro-phenoxy)- et hyl
ester as cou | ed to 7-F

[0168] 5y 0-1 | compopgd Mad P tﬁmégmnhééqw fysis 4ppdgtrribeddn Fxample
63) of the ﬁﬁteﬂ&ﬂe{te B%& Efotéb‘ﬁédlﬂ)ni\&hﬁ@ df BxddsR18R! R1H&kd by TFA

For mati on of e sul é%@nurea was achi eved using the

dGPTOtQ?Et)IhédCId@@cNT(l‘ﬁB?d[7rch@ eéhﬂ@mmmlmm%momﬁﬂ(m) y1]-2-(2-

{ othi ens 2-r o+ _
hycrox R By Pl s AR Phcan R RSO S | P B 7
569(Cl).am no) -I - ox0| soqw nol i n-2(1 H)- yl]phenoxy} et hyl
acetate. ES-Ms (M+tH) -609, 611(C ). 68EXAMPLE 83
[0168] This anal og conpound was obtai ned from
hydrol ysis (as described in Exanple 63) of the
i nternedi ate Boc prot eEXaMRdiRédund of Exanpl e 82,

foll owed by TFA deprotectiong,
5-chloro-N-({[4-[7-fl uoro- %ﬁ. %le am no)-I-ox0| soqui n

olin-2(IH)-yl]-2-(2- hydro éﬁnphe
an1no}carbony|)th|ophene 2- S-MB (MFH) =
567 O/S\\o
F N 0
HSC\N =
H
[0169] 4-Fluoro-2-isopropoxy-1-nitro-benzene was obtained using 5-fluoro-2-nitro-

phenol and isopropanol under Mitsunobu reaction condition. The general procedure is
described as follows: to a solution of 4-fluoro-2-isopropoxy-1-nitro-benzene (313 mg, 1.99
mmol), triphenylphosphine (783 mg, 2.98 mmol) and ispropanol (161 mg, 2.59 mmol) in 2
mL THF, was added diethyl azodicarboxylate (0.49 ml, 2.99 mmol) dropwise at 0 °C. The
mixture was warmed to room temperature and stirred for 30 minutes, then diluted with ethyl
acetate and washed with brine. The organic layers were combined and concentrated in vacuo
to give a crude residue, which was purified by column chromatography (silica 5-25%

EtOAc/hexane) to give 4-fluoro-2-isopropoxy-1-nitro-benzene.

CHa



569(Cl). EXAWMPLE 84 CHCH .d HHS- / H[0169]
4- Fl uor o- 2-i sopropoxy- -nitro-benzene was obt ai ned
wWQ003¢9355206 | uor o- 2- ni tr ophenol and i sopropanol BOTEIS2004/032104
M t sunobu reaction condition. The general procedure is
described as follows: to a solution of
4-f 1 uoro- 2- |sopropoxy | -nitro-benzene (313 nP
[0170] ol ) 4- Ftlmqrgﬁeﬁwrpn@@'p hiniteo-pengengyyyas oupledipbl-§ Wl-oxo-l 2-

o SR L i

46). F@Ltme@ioﬁ}of ﬂfi@e;ul’fbﬂ)ﬂ W€ Wiassachiew i dsih g thieanethdd deeribddineE antple
irred for mnutes, then dl.éluted th ethyl acetate

10, follawad WadRAdlepfatertiop; tReiver e Pl@aﬂr[é HyRraofnethylamno)-1-
onoso A ARA ERIBRILE AR AR TR RSB el Slyqice

ES-MS((MHH)E &565,56%¢@).0Ac/ hexane) to give
4-fl uoro-2-isopropoxy-| -nitro-benzene. 69[0170]
4- Fl uor o- 2-i sopropoxy-| -nitro-benzene was coupled to
(7-Fluoro-1-oxo-1, 2-
dihydro-isoquinolin 6-BXAMPMISS - car bamic acid
tert-butyl ester using Method A (Exanple 46).

Formati on of the sulfonyl aHma$iac ed using the
met hod described in M IN; TFA
deprotection, to gi ve 0"

5-chloro-N-[ ({4- WHQWImnnm-I-
ox0|squ|nomkp 2 -y -2 |sopropoxyphenyl}an1no)carb

onyl ] t hi ophene -sal fonam de. ES-Ms ( MtH) =565,
567(C ). EXAMPLE 85 O

[0171] To a solution of 5-fluoro-2-nitro-benzaldehyde (573 mg, 3.39 mmol) in 4 mL
DCM, was added (diethylamino)sulfurtrifluride (0.448 ml, 3.39 mmol) dropwise at 0 °C over
3 minutes. The reaction mixture was stirred at 0 °C for 1 hour, then diluted with
dichloromethane and washed with brine. The organic layers were combined and
concentrated in vacuo to give a crude residue, which was purified by column chromatography

(silica 15-40% EtOAc/hexane) to give 2-difluoromethyl-4-fluoro-1-nitro-benzene.

CHO CHF,
[0172] 2-Difluoromethyl-4-fluoro-1-nitro-benzene was coupled to (7-Fluoro-1-o0xo-

1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A
(Example 46). Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to 5-chloro-N-[({2-(difluoromethyl)-4-[7-
fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-yl Jphenyl }amino)carbonyl]thiophene-2-
sulfonamide. ES-MS (M+H)" =557, 559(ClI).
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CHF HH TnA C [0171] To a solution of
5-fl uoro-2-nitro-benzal dehyde (573 ng, 3.39 mol) in 4
wO 206353285 added (di et hyl ami no)sul furtrifl uri 8eT(U82004832104
m, 3.39 nmol) dropwise at 0 C over 3 m nutes. The
reaction m xture was sgxpngd.@ge0 C for 1 hour, then
di luted with dichl oronethane and washed with brine.
The organic | ayers were conbijgeed and concentrated in
vacuo to give a crude residue, which was purified by
col uim chr omat ogr aphy (silicga 15-4096E§ }hexane) to
gi ve 2-difiuoronethyl-4-fl oroNI-ﬁ - bgnzene. CHF
[0172] 2-Difluoromethy -4 ordfkyﬁ$ -benzene was

coupled to (7-FUgro- o

2-di hydr o-i soqui n 6 yI) nmet hyI carbam c acid
tert-butyl gAVkt hod A (Exanpl e 46).
Formati on of the squonyI urea was achi eved using the
met hod described in Exanple 10, foll owedby TFA
deprotection, to

[0173] 5- chl @-CydibpropAndethoxlyubflosmt lhyitro- bfbn[ze_rhe was obtained from
fl uoro-6- (nethﬁi]am nqi -oxq soqui nol i 3

cyclopigpyl mpthaee] wsingriheprpegtuss Agcr ?ﬁl&ﬂ#@ﬁ@@g sul f onani de.
ES-M5 (M+H) =557, 559(C ). 70EXAMPLE 86 H C [0173]

2- Cycl opropyl met hoxy-4-fluoro-1 -nitro- zene was
obt ai ned from cycl 88r opyl nethanol ugi g the procedure
[0174]

descri bed in

2- Cycl opr opy f ltoF0- - orBenzene was
coupl ed to (7-Rug o'-\]é'éxo- F R8s

|, 2-di hydro-isoqui nolin-6-yl)-methyl-carbanm c acid
tert-butyl ester using Method A

[0174] 2-Cyclopropylmethoxy-4-fluoro-1-nitro-benzene was coupled to (7-Fluoro-1-
0x0-1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A
(Example 46). Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to 5-chloro-N-[({2-(cyclopropylmethoxy)-4-[7-
fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-yl]phenyl } amino)carbonyljthiophene-2-
sulfonamide. ES-MS (M+H)* =577, 579(C)).

EXAMPLE 87
CI
O PR
HaCx,
H
[0175] The substituted aniline was generated by Method C (Example 48) using 4-

bromo-2-trifluoromethoxy-phenylamine. Formation of the sulfonyl urea was achieved using
the method described in Example 10, followed by TFA deprotection, to give 5-chloro-N-({[4-
[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-yl]-2-
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(Exanpl e 46). Formation of the sulfonyl urea was
achi eved using the nethod described in Exanple 10,
woabdsmsesdo by TFA deprotection, to PCT/US2004/032104

5-chl oro-N-[ ({2-(cycl opropyl nmet hoxy) -4-[7-
(trifluéromettox§pheryl fartias] cathon/1hkahsaspal fomtmadé. HS-Xd W= 591,

ban1no)carbonyl]thlophene-z- sul fonam de. ES-MS ( M+
593(Cls77, 579(A). EXAMPLE 87 [0175] The substituted

ani | i ne was gener at edby Method C (Exanple 48) using 4-

brono-2-trifl uoronet hoxy-phenyl am ne. Formation of the

sul fonyl urea was achi using the nethod descri bed

in Exanpl e 10, foIIome3§§ﬂﬂgkﬂé%protection, to give

5-chl oro- N ({[ 4- HiC.__O cl

[ 7-fl uoro-6-(nmethyl am no)-I {oxej sogui n \ -2(IH)-yl]-2

- 0 N No A
71(trifluoronethoxy phnyl nc;g?:a/f%gnyl ) t hi ophene- 2-
sul f onam de. ES-M& (WH 1)~ =591, “593(C ). EXAMPLE 88 |
\' H C [0176]H,k< Lorg- 2- ni tr o- phenyl ) - et hanone was
5 obt ai ned usi ng #- brono-4-fluoro~lnitro- benzene with
the procedure described in Exanple 70. Br \\ [0177]
1- (5-fluoro-2-nitro-phenyl)-ethanone was coupled to

(7_ Fl )| 7] - (9= ) - _ . .
0761,y o EaiofS Eayn Ephenyethariops pvas gbigifd asingibromo-d-fluoro-1-
nitro-beezene withythe pstcedura desegbdinBxchndplé E3.anpl e 46) .

Formati on of the sulfonyl urea was achieved using the

met hod described in Exanple 10, fol l@wed by TFA

deprotection, to giBre CH,3
N-[ ({2-acetyl -4- f 1 uor o—6- ( et hy, i no) - | oxoi soqui no
l'in- F NO; F NO,
10
[0177] 1-(5-fluoro-2-nitro-phenyl)-ethanone was coupled to (7-Fluoro-1-0x0-1,2-

dihydro-isoquinolin-6-y1)-methyl-carbamic acid tert-butyl ester using Method A (Example
46). Formation of the sulfonyl urea was achieved using the method described in Example
10, followed by TFA deprotection, to give N-[({2-acetyl-4-[ 7-fluoro-6-(methylamino)-1-

15 oxoisoquinolin-2(1H)-yl]phenyl} amino)carbonyl]-5 -chlorothiophene-2-sulfonamide. ES-MS
(M+H)" =549, 551(CI).

EXAMPLE 89
CF;

J cl
O/ \O
Fm ’
H3C\N =

H

20

[0178] To a solution of trifluoroethanol in 4 mL dry THF, was added tert-butoxide
(378 mg, 3.37 mmol) at 0 °C. The resulting mixture was added dropwise to the solution of
2,4-difluoro-1-nitro-benzene (536 mg, 3.37 mmol) in 5 mL dry THF at 0°C. The mixture was
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2(1 H-yl]phenyl}

am no) car bonyl ] - 5- chl or ot hi ophene- 2- sul f onam de. ES- M5
wOkbdd)o3sad49, 551(Cl ). EXAMPLE 89 .d r i\ H C pOta8k003032104

a solution of trifluoroethanol in 4 L dry THF, was

stirred atiof€tifol 80 imibutes) Xhabedi(BBwith eth$1 cktatdBld washe® wah bHR. The
.resulting m'gifngre was added dropwi se to the sol ution
organiqrayers NGy Febingd pocheqncguitiet wigcre wesinyd-Tyomrl miten-2-(2.2.2-

trifluord-dthoxdh bedddeat OC. The mixture was 72stirred at OC
uOI?or r)rg’ZUtees,et hen diluted with ethyl acetate and

washed with brine. The organic |ayers VWREe conbi ned
and concentrated in vacuo to give k.

4-f| uoro-| -nitro-ZF(Z, 2,2- trifluorqg~ethoxy)-benzene.
CF [0179] —  C @ o
4- Fl uor o- | - niftr N 2-trifluo et Ho%y) - benzene
was coupled to (7-Fluorol -

0xo0- 1, 2-di hydr o-i soqui nol i n-6-yl)-nethyl -carbam c acid

tert- | est ' hod | e 46).
0079157 - P o3 D0 RSB B R 8 ol  faor-
1-oxo- hptdibytiroesuindtid-6-11)-meigplcarbhthic 0l kvmdPyestdrfsing Method A

depr ot ecti on, IV -chloro-N-({[4-[7-fl uoro-b6-

to give 5 . :
(ExampledthFoanpiis of the sgfauicasyas relreved)using thomethog described in

Examplé 16 405G 00X IO B Dk Ses KL L opians: 2 sul

(methyPankinbpkypxdisbduinelin-RClk)tyi p242B2ene was obt ai ned as a

it S FSRESOR £0, SOMBLE 82,5 s o 5,
607(C).

EXAMPLE 90

[0180] 2-Ethoxy-4-fluoro-1-nitro-benzene was obtained as a side product when

prepared Example 89 using 2,2,2-trifluoro-ethanol as described in Example 84.

CHg3
o—/

e o

[0181] 2-Ethoxy-4-fluoro-1-nitro-benzene was coupled to (7-Fluoro-1-0xo0-1,2-
dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A (Example
46).
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[0181] 2- Et hoxy~4-fluoro-I-nitro-benzene was coupl ed
to (7-Fluoro-I-oxo-I, 2-
wdizbostsss20 soqui nol i n-6-yl ) - net hyl - car bam ¢ aci B#CT/US2004/032104
tert-butyl ester using MethodA (Exanple 46). 73[0182]
[0182] For matriogfiatddn dftke sulfdnghidea wiag achiardashigaethetinidrigsdribed in

met hod descri bed in Exanple 10, foll ovvegl by TFA
Exampleeld), deltaveaddy, THA dgpr@gectlon, to give 5-chloro-N-[({2-ethoxy-4-[7-fluoro-6-
(methyPy )(zlgﬁl))g%—%&%%4¢%@1§{-fﬁﬁiyﬁph&ﬁialﬁﬂﬁ&'cgboﬁﬁﬁhﬂ%h@r@-i‘-@ﬁlfonamide.
ES-MSIiN+N) 1=83eny33(@ni no) car bonyl ] t hi ophene- 2- sul f onam de.
ES-M5 (MtH) =551, 553(C ). EXAMPLE 91 [ 83]
4- Fl uor o- 2- ( 2- met hoxy- et hoxy)- -nitro-benzene was
obt ai ned from 2- net hoxy-ethanol using the procedure
descri bed in Exanpl e 8BXAMABAPI
4- Fl uor o- 2- ( 2- net hoxy- et hoxy) - ng nitro-benzene was
' coupled to (7-Fluoro-I oxo- !
1, 2-di hydro-isoqui nol i n-6-yl )¢ met hyl - carbam ¢ aci d
tert-butyl ester using Method A (Exanpl e 4%).
Formation of the sulfonyl UWeapwagyach ed using the
net hod described in Exz e~1LONf d\by TFA
deprotection, to give b o- Nl (@ Be[ 7-f | uor o- 6-
(msthylam'no)-E' n-2¢1 H)-yl]-2-(2-
nmet hoxyet honé%ph _
am no} car bonyl )M hi 0phene- 2- sul f onam de. ES-M5 ( MtH)
=581, 583(C). 74EXAMPLE 92 d HH, HC[0185] To a
sol ution of 2-isopropyl-phenylam ne (262 ngy, 1.94

[0183] mol ) f—ﬂﬁlo%)—gI—(E—rpnethoxy-ethoxy)-1-nitro—benzene was obtained from 2-

10  methoxy-ethanol using the procedure described in Example 89.

CHy

OIO

F

[0184] 4-Fluoro-2-(2-methoxy-ethoxy)-1-nitro-benzene was coupled to (7-Fluoro-1-
oxo0-1,2-dihydro-isoquinolin-6-y1)-methyl-carbamic acid tert-butyl ester using Method A

15  (Example 46). Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to give 5-chloro-N-({[4-[7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl1-2-(2-
methoxyethoxy)phenyl]amino} carbonyl)thiophene-2-sulfonamide. ES-MS (M+H)* =581,
583(CD).

20
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acetate (159 ng, 1.94 mmol) in 5 L acetic acid, was
added i odi de nonochl oride (409 ng, 2.58 nmol) at room
woeopassure. The mixture was stirred at room PCT/US2004/032104
tenperature for 20 mnutes, then diluted with ethyl
acetate and washed w EXAMPLE&2ed sodi um bi car bonat e.
The organic | ayers ver g éon‘%l ed and cones ntrated in
vacuo to give a crude rés|oue gurified by
i CaN5- % c/ hexane) to
any | Taa%e C [01 86]
, a ne Gas %upl ed to
(7 FI uor o- H-8xo ydr oi soqui nol i n-
6-yl) - met hyP-oar bafmisaci d tert-butyl ester using
Met hod C (ExaerI e 48). Formation of the sulfonyl urea
vvas achi eved using the nethod described in Exanple 10,
fol l owed by TFA deprotection, to give
[0185] 5. c h I'lor dsalptiqyof - rsomomimheeyl@md{%a migd 04| nuxol) sod sediom

sostate by 04 ol i e gy i st indippRoshiogdh 0 e
2.58 mmo$)dtfrena I‘H&rﬁhﬁbratﬁﬂ\/ﬁ“ HeMtilure- 049 stirblldt €bom témMtlafe 18826°H

N
mmuteS»[tb@r( @llrf%mtg eﬁlqueéatﬁ Achwashed &lﬂwapu@rﬁdré@diwbmﬁb@awa&he

e Q1850025 LA 0511y SIS, v

purified [92 c()Emﬁi choomatdgmaphy Csﬂniaénfm%)ﬁt@ﬁyﬂ)]exahenﬁi syt 446doag- was

dto (7-
1sopropy%pﬁgq3§arpmgxo |, 2-di hydr o-i soqui nol i n-6-yl)-nethyl -carb
amc acid tert-butyl ester using Method A (Exanpl e
46) . Formation of the sul fonyl urea was achi eved using

t he net hod HaG HsC
CHs CH;
NH; [ NH
[0186] 4-lodo-2-isopropyl-phenylamine was coupled to (7-Fluoro-1-0x0-1,2-dihydro-

isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method C (Example 48).
Formation of the sulfonyl urea was achieved using the method described in Example 10,
followed by TFA deprotection, to give 5-chloro-N-[({4-[7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl]-2-isopropylphenyl }amino)carbonylthiophene-2-sulfonamide. ES-
MS (M+H)* =549, 551(CY).

EXAMPLE 93

CHa
N CHs

) ;@é@ ¥
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descri bed in Exanple 10, foll owed by TFA deprotection,

to give 5-chloro-N-[({2-[2- (dinethylam no)etho
wW@he05/0p520 uor 0- 6- (et hyl ami no) -1 - oxoi soqui nol PaTASkddk032104

yl ] rhenyl } am no) car bonyl ]t hi o r hene- 2-sul f onam de.

ES-NB (MtH) =594, 596(C ). EXAMPLE94 > A HHC [0189]

cl opropyl -4-ni trao-phenyl)-7-fl uoro-1-0ox0-I d
[0187] | hy dr B—CX Onigmw ﬁlenym]') i ﬁwet@dr%faﬁ? wasg, gbtgined fom 2-

d1methyPae}{nfnf)Bgl?Qﬁlo&Ss?1ige %?fgglﬁﬁaﬁé ?}%qmple 89.

| - oxo-1, 2-di hydro |squ| nol i n-6-yl ] -met hyl - car bami c
acid tert-butyl (intermediate in Exarrple 78) [ 0190]
To a solution of

[7-fluoro-2-(4-nitro-3-vinyl-phenyl) 2-di hydro
i soqui nolin- 6-yt]-nmethyl-carbam @ﬂg—%&at butyl (12

ng, 0.027 mo in 1l L ether ang L THF, was added
di azomet hag -@ ‘{,@zp generat@d hy-N@idi ng 40 %
pot assi um hyd¥oXi de ‘aqueous solutfon to

2-nmet hyl - 3-nitro-nitrosoguani di ne (40 ny, 0.27 nnDI)
in 2 n ether at -78 C) at OC, followed by 10
[0188] pal | affi- (HlFIubi'()—Zaﬁ‘,tﬁi -phanok §Pethngl]- dﬁndthymmm)ne w‘ﬁheommai:tq @n

di
TR TR A e
MethodoA Qﬁ'ﬂrﬁplle @%? Pgnﬂ@cfcﬁl SDiRAyRNda Ga8e@Hdved usThgithe Mdtiea

e residue, which was purified by colum
descnbedmmpamge ii@,r{yﬂc@wed by AP AslepaIsaHomAe /givex Srvllore-V-[({2-[2-

(dlmethg/%? Bé)ﬁ&m}ﬁl'ﬂ:[ﬁﬂ“u%‘l‘ﬁﬁ%‘ﬁ%y}a-mz‘f‘? Y ligrQispauisalin Z(éHg“ hydr o
yl]phen'yl}%ﬁﬁ%)@&bbﬁlghmghe@%—wfm@ﬁﬁ&ﬁESCMQQM}H)Ef=5941l59§(€1)
éster [0191] Catalytic hydrogenation of
[ 2- (3-cycl opropyl -4-nitro-phenyl)-7-fluoro-1-oxol,

EXAMPLE 94
Cl
e
F i \CIJ]/O//S\\O
)8,
H3C\N L
H
[0189] [2-(3-Cyclopropyl-4-nitro-phenyl)-7-fluoro-1-oxo-1,2-dihydro-isoquinolin-6-

yl]-methyl-carbamic acid tert-butyl ester was obtained from (7 ~fluoro-2-(4-nitro-3-vinyl-
phenyl)-1-0xo-1,2-dihydro-isoquinolin-6-yl]-methyl-carbamic acid tert-butyl (intermediate in
Example 78).

[0190] To a solution of [7-fluoro-2-(4-nitro-3-vinyl-phenyl)-1-0x0-1,2-dihydro-
isoquinolin-6-yl]-methyl-carbamic acid tert-butyl (12 mg, 0.027 mmol) in 1 mL ether and 1
mL THF, was added diazomethane solution (generated by adding 40 % potassium hydroxide
aqueous solution to 2-methyl-3-nitro-nitrosoguanidine (40 mg, 0.27 mmol) in 2 mL ether at
-78°C) at 0°C, followed by 10 mg palladium (II) acetate (10 mg, 0.4 mimol). The reaction

mixture was stirred at 0°C for 1 hour, then diluted with ethyl acetate and washed with brine.
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2-di hydro-i soqui nolin-6-yl]-nethyl-carbamc acid
tert-butyl ester, formation of the sulfonyl urea,
woabdsmsesdo by TFA deprotection, provided PCT/US2004/032104
5-chloro-N-[ ({2-cycl opropyl -4-[7-fl uor o- 6-
The organi¢ laybrs ane yembinkd arxbepmicertatett 2 (vadid) toydive ek Fesidue, which

AT TN
cyclopﬁiib'yi 4 RRrYBReBSERbR GXO-W& ngtlﬁg}ﬁ&@mh% §ﬁ) n%lnc%rbarmc

““fluoro-4-nitro-2-trifludro enzene:
amdtﬂﬁﬁuﬂﬂﬁﬂsulfonyl urea was achi eved using the nethod
descri bed in Exanple 10, foll owedby TFA deprotection,
to give 5-chloro-N({[ 4-
[ 7-fl uoro-6-(nmethyl am no)-I-oxoi soqui nolin-2(IH-yl]-3

(trifluoromethyl) pheé

fonam de. ES-MS (MrH) nNey,5, 577 (C). 77EXAVMPLE 9§,
[0193] The su® d aniline was gener@t ed *hod
C (Exampl e ) ng Abr.ono-

2, -gine nyIarrineto(? Fl ua

gqui nol i n-6-yl) - arbars

tert-bggy!l ester. Formation of t sulfonyl urea was
achi eved using the nethod described in Exanpl e 10,
fol | oned by TFA deprotection, to give

5-chl - :
[0191] C Q;a‘?eﬂ §}{<ﬁ‘ %égﬁéno% fzﬁg—cyhcl%(r?%l-%rfufm?hgn%lp-géf}m?ﬂ -0X0-
1,2~ d1hydmyﬂs<}cp1mcrim)-@-grl] braetit} 1] ¢abaob acid- terZ—bﬁtyﬂ é@él?fﬁrﬁﬁtlo%@f 48 sulfonyl
uor o-

urea, Ffel GV fifnra@%%pmd“égén%ﬂr@ Mé{%@@kﬂpé@ﬁlﬂ [7-fluoro-6-

meth faﬁ‘[ FOURLR0iso@EMslin-2(1H h -2
( v )uy dr olsl (gigqu}nno(l ?]yép Trﬁyl}r%ntl v F?rgg?%glﬁogh%% %sulfonam1de.

ES-MSt(MJtHbLT@’rV (eb). using Method A

EXAMPLE 95

Cl

S
F :Q L%
N 0]
KE@

H3C..

Iz

[0192] The substituted aniline was generated by Method A (Example 46) using 1-
fluoro-4-nitro-2-trifluoromethyl-benzene. Formation of the sulfonyl urea was achieved using
the method described in Example 10, followed by TFA deprotection, to give 5-chloro-N-({[4-
[7-fluoro-6-(methylamino)-1-oxoisequinolin-2(1H)-yl]-3-

(trifluoromethyl)phenyl]amino } carbonyl)thiophene-2-sulfonamide. ES-MS (M+H)" = 575,
577 (Cl).
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(Exanpl e 46). Formation of the sulfonyl urea was
achi eved using the nethod described in Exanple 10,
woabdsmsesdoby T deprotection,to give PCT/US2004/032104
5-chloro-N-({[4-[7-fnoro-6-
(et hyl ami no) - | - oxoi soEXAMBIIRSR(| H) -yl ] - 2-
(trifluoromethyl)phenyl] | ,
am no}car bonyl )t hi ophene- Z{B-lgl g ve ( MtH)
=575, 577 (). 78EXAVPLE 98 ﬁn@%] To a
sol ution of 5f|uoro- -nlbeﬁf@’ 5.4 o i
0 rek vy CPyI) azomethane(ZM
at 0 C %e reaction m xture
omternferature under argon and stirred
for 30 mnuteschen dlluted with ethyl acetate and

washed with brine. The organic |ayers were conbi ned
and concentrated in vacuo to give a crude residue,

[0193] whi ch Thesubsiitited eeilihy wee Beneratethboiviettioglr G pExantrdé #3)ceoupling 4-
bromo-gcéﬁ%%)%%ﬂ @%@&%)tﬁz%@@o\@l 150623' dﬁly%ronlsg)crp%no Tl yﬁ)-methyl—

carbam5c i@ mglif)blﬁymsltd'ro’ﬁbﬁﬂétwn(bf@lﬁ‘d ShlfoRyIN¢ba ®8§ ShioVRE uSiap Mhefethod
uor o-1 -

describpe i el Gofeilomes b T8Adoprofestiogl toosiv shlererdif{4-[7-fluoro-6-

u
et PSR S B By O Dbt b
2- sulfoﬂﬁhiﬂ@dESlMS(Mbﬁj +=3E6an@le 10, fol l owed by TFA
deprotection, to give nmethyl 2-[({[(5-chl orothien-2-
yl ) sul fonyl ] am' no} car bonyl )am no] -5-[ 7-f | uor o- 6- ( net hy
| am no) - | - oxoi soqui nol i n-2(I| H) -
EXAMPLE 97

[0194] 4-Fluoro-1-nitro-2-trifluoromethyl-benzene was coupled to (7-Fluoro-1-oxo-
1,2-dibydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A
(Example 46). Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to give 5-chloro-N-({[4-[ 7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl]-2-
(trifluoromethyl)phenylJamino } carbonyl)thiophene-2-sulfonamide. ES-MS (M+H)" =575,
577 (CD).
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yl j benzoate. ES-M5S (MtH) =565, 567(C ). EXAMPLE 99 OLw

A / \\ 79[0198] This anal og conpound was obt ai ned
wonwmydool ysis (as described in Exanpl e 63) ®tTmsbdeg32104

2-[ ({[ (5-chl orothi en-2-yl)sul fonyl ] am no}carbonyl)anin

o] -5-[7-fl uoro-6- EXAMPLE 98

(et hyl am no) - | - oxoi soqui nol i p-2(1 H) -yl ] benzoat e

obt ai ned in Exanple 98. 2- {EY‘%-

chl or ot hi en- 2-yl ) sul f onyl ]%grHo} car bonyd ) aftt no] - 5- [ 7- f
oqyg nofli n- 1
2(1 H) -yl | benzoi ¢ aci d. OES- HY SSEI553(0 ) .

| uor o- 6- (et hyl am no) - I oxo

EXAMPLE 100 H Cr[0199] 70 | uiG On &

2-isopropyl -6-net | phefiylamine (1 m, 6.4 mmol) in
6.5 nL acetildsCagidmas”added bromine (0.33 nl, 6.4

nmol ) dropw se éver minutes at roomtenperature. The

m xture was stirred at roomtenperature under argon

for 20 mnutes. A precipitate was fornmed and col |l ected
[019sgy fil Toatdotnioand swashed-nitrbibeidieacid 01 gi 34 npuslén §-mL THF,

s Bt B e b 22 ) b i
wa ‘e
. . 7- El ro-l1 - . .

renctly ol WA Qi {8 room fomperatire yader sxgon and sied for 30 mimates,
then dileted-vhith gthykestte arsli waphbd vith drige ( Ekeoygaric48yers were combined and

Formation of the sul fonyl urea was achi eved using the
concefiGHARL HEa? G S ARISINENS ot e ouisd o chrotiatography
(silical2BORIROIA Mbxahd tI KR 52fEdb A Mitdttlehidtc hdid nheiRyl @sr.

(met hyl am no) - - oxoi soqui nol i n-2(

1H) -yl ]-2-isorropyl - 6-

met hyl r henyl } ami no) car bonyl ]t hi o r hene- 2-sul f onam de.

ES-M5 (MHH) =563, SBBIHC ). 8OEXAVPCBOMs

ﬁj - @f
F

[0196] 5-Fluoro-2-nitro-benzoic acid methyl ester was coupled to (7-Fluoro-1-oxo-

1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method A
(Example 46). )

[0197] Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to give methyl 2-[({[(5-chlorothien-2-
yDsulfonyl]amino } carbonyl)amino]-5-[ 7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-
yl]benzoate. ES-MS (M+H)" =565, 567(CI).

EXAMPLE 99
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CHd /- \ CHHC[0201] 3-Methyl-2-nitro-benzoic acid
nmet hyl ester was obtained from 3-nethyl - 2-

waoibrsmskenzoi ¢ acid using the procedure descri bew/usmo4/032104
Exanpl e 98, then reduced to 2-am no-3- nethyl-benzoic
acid nethyl ester by hydrogenation as described in

Met hod A (Exanpl e 46). . . . .
[0198]2- Ani nbhis apglegsoaperndyas obtanest fom bydrohysisgs deseribed igdixample

63) of %{% QM%%@WMW&?DMO] -%oro-@

(methy2arAiiona-dooquinoBn EL YY1 Heanané obtainid imBxiple 08t BL({IEs

oupled tq (7- . ) .
chlorOﬁm%za?)iulgwl]f}@n%ﬁcmbam)qr%laah?%ﬂuﬁr@eéy&myﬂla@mw- karb
: i C1: A6 g z |.; 2 ' \eiho Exanpl e
oxomoﬁ%nféh ozr(ﬁrrg %%er%? foyaﬁ]édegsﬁyw plg% 2?5 \?\,@2533‘(8 i eved using
the net hod described in Exanple 10, followed by TFA
deprotection, to nmethyl 2-[({[(5-chl orothien-2-
yl)sul fonyl] EXAMPLE 100
am no} car bonyl ) am no] -5-[ 7-TT uor 0- 6- ( net hyl am no) -
: pony! !
- oxoi soqui nol i n-2(1 H)- y"ﬁp et hyl bergzo le. ES-MS
(MrH) =579, 581(C). EXAWMPLE 142 HIC {0303]

Nrhenyl ) - |

H

[0199] To a solution of 2-isopropyl-6-methyl-phenylamine (1 ml, 6.4 mmol) in 6.5
mL acetic acid, was added bromine (0.33 ml, 6.4 mmol) dropwise over 10 minutes at room
temperature. The mixture was stirred at room temperature under argon for 20 minutes. A

precipitate was formed and collected by filtration and washed with ether to give pure 4-

bromo-2-isopropyl-6-methyl-phenylamine.

H3G, . HsC
CH3 CH3
NH2 Br NH,
CHj CHj
[0200] 4-Bromo-2-isopropyl-6-methyl-phenylamine was coupled to (7-Fluoro-1-oxo-

1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using Method C
(Example 48). Formation of the sulfonyl urea was achieved using the method described in
Example 10, followed by TFA deprotection, to give 5-chloro-N-[({4-[7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl]-2-isopropyl-6-
methylphenyl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" =563, 565(Cl).
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81ni tr o- pheny”-T-fl uoro-1-oxo-I”-di hydro-isoq inolin-
-yll-nmethyl-carbam c acidtert-butyl ester in Exanple
WG8&005{0322d] To a slolution of PCT/US2004/032104
o 2- (3-bromo-4-ntro-phenyl)~7-fiuoro-I-oxo-1I,2-di hydroi

soqui nolin- 6-yl]-net hygb(mppgmoq acid tert-butyl

ester ( 0 ng, 0.02 mmo 0.5 m, sodium

nmet hanesul fnmate (62 ny, O 06 ) was added. The
reaction mixture was subj é&te 9 to mcrogvav@l
irradiation (tenperature 12)0) Hor H456§\jnds. A
precipitate was fornmedogand elﬂ’%d;s\ [tration to

gi ve E
[ 7-fl uoro-2-(3- et esul'f onyl -0H3n| tro-phenyl) -1 oxo-
I, 2- di hydr o-igbquiworigs6- yl | - net hyl - car bani ¢ aci d
tert-butyl esteqd SO Me NO H C [ 0205]
[ 7-fl uoro-2-(3-net hanesul fonyl -4-nitro-phenyl)- -oxo-
, 2-di hydr oi soqui nolin- 6-yl]~nethyl-carbamc acid
[0201} er t - bgtMbth9ED RlitrdVBenAdWHRDRB: P EstéOv & dHtdifl&l Bén 3-methyl-2-
aniline. Formation of the sulfonyl urea was achi eved

nitro-hesizeig acideusing the gretedweidpecaibied 1@&%@@ 98 thert grdpesite 2tapmino-3-
methy QR EPAANER Yoot By Bk contion s greapbosp et A mmgle 40

2- Amirion‘}-bromo 3-methyl-benzoic acid methyl ester Was obtained using the procedure in
éﬁ) yl]1-2- (et hyl sul fonyl ) phenyl ] am no} carbonyl )thio
Examblﬁ - sul fonam de. ES-MS (M+H) =585, 587(Cl).
EXAI\/PLE 103 .4 r \\ [0206] The substituted aniline
was gener at ed by Method C (Exanple 48) using 2-

chl Q{dbl_ff-l odo- phenyl g ne For mat (9%8‘@(” t he sul EBBX/J

ure Wag 2 achi eved using % he meth %cribed in
P9, toH o WNGFA_dep titon, to ji/\jENHz
5 o-N-[ ({2- ch - 4-
CHs CHs CHg Br CHg

[0202] 2-Amino-5-bromo-3-methyl-benzoic acid methyl ester was coupled to (7-
Fluoro-1-o0x0-1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic acid tert-butyl ester using
Method C (Example 48). Formation of the sulfonyl urea was achieved using the method
described in Example 10, followed by TFA deprotection, to methyl 2-[({[(5-chlorothien-2-
ylsulfonyl]jamino } carbonyl)amino]-5-[ 7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-
yl]-3-methylbenzoate. ES-MS (M+H)" =579, 581(Cl).

EXAMPLE 102

T
&
IC)
=z il
\ Zz
O

[0203] [7-Fluoro-2-(3-methanesulfonyl-4-nitro-phenyl)-1-ox0-1,2-dihydro-

isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester was obtained from [2-(3-bromo-4-
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82[ 7-f 1 uor o- 6- (et hyl am no) - -oxoi soq ol sul fonam de.
ES-M5 (MHH) =541, 543(C ). EXAMPLE 104 [0207]
wO 2edsloasmo- 2- (4- ni t xo- phenyl ) -1 PCT/US2004/032104
- 0X0- 1, 2-di hydr o-i soqui nol i n-6-yl ] - met hyl carbam c acid
nitro-phey)-Puftupko-eaixerl Z-#ibgdra2koquindlin-6+ybirmEthglvpdrbarflic askistert-butyl
~dissolved in 12.5 L of TFA and stirred for 0.5h. The
ester isBxqraple "Ras renoved in vacuo and re-dissol ved in
di chl or onet hane/ hept ane and concentrated to give |.Qg
[0204]( 97% D6 atlohutibEASL §24(3-besna@4ynetrd-phenyh)- Edludw-1-ESe-R-dihydro-

1soqu11g¥*r-1|-_2—yl]-meth3%l -carba '\{Elégld eﬂ-b%yl |élstec::rl( 1[001%8,8 é Oér %n?ol{nnﬁlws% 0.5

ml, sodi ux%l M%Qnéul@ﬁ%fé%@ﬁlgag'o% rﬁﬂloﬁ habals Qd@ég P]Zlie)lrg%ﬂbflﬁxﬁ%%@?&s

subj ec‘wd)to wmsrommemadmmndmmmmdﬂf@é A6 seepnd.. B7precipitate was

formedprfolEF R B N R B T T O O A Gt gheny- -

o0xo-1 Qlaﬂl}rd@&%qemoﬁh&tﬁ]-ﬁwtm%fbaﬁué gactdriobutylestepeat ed to

OCfor 2hr. Upon cooling the reaction m xture was
treat ed with 1nL of 10% sodi um carbonate and extracted
3 tines with Et OAc. The conbi ned organic | ayers were
dried over anhydrou¥ and concentrated in vacusoime gi ve
a mxture of the 5 dad 4,5-dichloro anilings. N‘B}ls

mxture was o' : irectly with 76rrg I) of
(5- ChI % NITER 2-suL_f_Q.nyI)-E bat '\g t hyl
estef - ( in tol uene 83and refl uxed

for 4 NThruItlng m xture e o and

di chl oercsquonyI ureas were separg(gced by preparative
RP-HPLC to give 9.4 g (6% yield overall) of
5-chloro-N-[({4-]5-

020516 O 07/l d O B Geb BRI AT ihrol 5H R SRl 112 dilyaed-| H
isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester was hydrogenated to provide an
aniline. Formation of the sulfonyl urea was achieved using the method described in Example
10, followed by TFA deprotection, to give 5-chloro-N-({[4-[ 7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl]-2-(methylsulfonyl)phenyl]jamino } carbonyl)thiophene-2-
sulfonamide. ES-MS (M+H)" =585, 587(Cl).

EXAMPLE 103

m@*

[0206] The substituted aniline was generated by Method C (Example 48) using 2-

O/S\

chloro-4-iodo-phenylamine. Formation of the sulfonyl urea was achieved using the method

described in Example 10, followed by TFA deprotection, to give 5-chloro-N-[({2-chloro-4-
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yl ] rhenyl } ammo) car bonyl ] t Mor hene- 2- sul f onam de. ES-MS
(M:H) 541.3 (2Cd) EXAMPLE 106 MeHN | [0209] The
wdizeisloasao sul f onyl urea was purified fromthe abovaS2004/032104
reaction in Exanple 5 to afford ng (10% overal |l vyield)
[7-fluoné-6Faetybamnint-1 (fxbisoduibelin-S I diphenyljmmimofearbonyl]thiophene-2-

sulfong méwé'm sy oﬁ%y?%?@ﬂ;: i ?i}izgphene- 2-sul f onami de.

ES-M5 (MHH) 576.2 (3C ). EXAMPLE 107 F [02 ]
7- Fl uor o- 6- met hyl am no- 2- (4-ni tro- phenyl)-2Hi soqunol i
n- -one (800ny, 1.9 @L,;[&igbt from exanpl e 104)
was partially dissolv contai ning 517 ng
(2 equiv) RecrystallizedFN bronosuccinimde (433 ny,
2.4 mol ) was addegkbHa e reaction was warnmed to 70C
and stirred for 8h. The ction m xture was guenched
with 25nL of waterTahd s edCt 0 OC. The resul ting
precipitate was col |l ect eg filtration, washed with
water, and dried in vacuoel to give 600 ng (82%
of an offwhite solid. ES-M ( 392.3 (Br).
84EXAMPLE 108 F MeHN. [0211] NO2
5- Brono- 7-f | uor o- 6- met hyl am no- 2- (4- ni tro- phenyl ) - 2H
soqui nolin-1-one (400ny, .0 mmol, Exanple 107) was
[0207]conbi n[é’dFlmbtth-@Q—@itg)-p}ﬂngl)mnokc) 1;2Fdihjfdrod$crqluirmxliirleﬁeyl] -methyl-

carban?igg r at E egstg%ﬂo(i% 21&/': ggn%]lo ﬁ‘gglalr?@(amp e 8) was ghsso%vel?i in -II-E% mL of

TFA and stirred for 0.5h. The solvent was removed in vacuo and re-dissolved in

dichloromethane/heptane and concentrated to give 1.0g (97%) of the TFA salt as a yellowish
solid. ES-MS (M+H)" =314.2.

EXAMPLE 105
F
MeHN
Cl °
>N
OB &
- S
N™ N
H H UCI
[0208] To a mixture of 7-Fluoro-6-methylamino-2-(4-nitro-phenyl)-2H-isoquinolin-1-

one (100 mg, 0.27 mmol) (Example 104) in DMF (3 mL) was added N-chlorosuccinimide
(76 mg, 0.57 mmol). After 18 hours all starting material was consumed. Tin dichloride
dehydrate 244 mg (0.11 mmol) was added to the reaction mixture, and the reaction was
heated to 80°C for 2hr. Upon cooling the reaction mixture was treated with 1 mL of 10%
sodium carbonate and extracted 3 times with EtOAc. The combined organic layers were
dried over Na,;SO, anhydrous and concentrated in vacuo to give a mixture of the 5-Cl and
4,5-dichloro anilines. This mixture was coupled directly with 76 mg (0.28 mmol) of (5-
Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester (Example 12) in toluene (0.54 mL)
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and 1nlL of 10% sodi um carbonate was added slowy al ong
wth 2 g of celite. The reaction m xture was then
wextrsacstrd 3 tinmes with Et OAc and the conbi nedrPoT@amioa/ 032104
| ayers were dried over sodiumsulfate, concentrated in
and reflwagiufor #o. Thé mosdltidg Mintrd SZPnahicdo yed Hichioshsudfanyhireas were

separat@?pz%% RIS ke 04708 Ghvistd oveniDied Sreboa-1((4-(5-

chloro- ﬂﬁﬁ@r Pla_ﬁfé 68}(015&5;1'151?&1%-2(

am nogl)l - OXOi soqw nol i n-2(I
yl]phenyl} alyxitiobctvebmiy}]&nop’@hea sulfonam1de ES-MS (M+H)" = 541.3 (2CI)
car bonyl | - S- chl or ot hi ophene”- sul f onanm de. ES- M5 ( Mt+H)
= 585.5(C Br). EXAWPLE 110 F MeHN. 85[0213] To a
suspensi on of
2- (4- Ami no- phenyl ) - 5- BKAMPEE 06 10r 0- 6- met hyl anmi no-
2H- i soqui nol i n-1-one from Exanple 108 (26 ng, O0.07
mmol ) in DMg LR 5 ) was added
tetrakis(triphen osphi ne)pal l adium (4 ng, 5 nol%.
The suspensi on sed and purged with Ar. K2C 3
(10 ng, 0.07 rﬁh)l) ter (0.2 nmL) and the pyridine
conpl ex of 2,4, g™ W r|b roxance (9 ng, 0.04
nol ) were then added a he re heated to 100 C
After 30 mn., the reacth™on NI S cooled to room
t enper at ure. The product washHthéh e cbed with Et OAc
(20 m.), washed with brine (10 nL). The conbi ned
organi c |layers was dried over sodium sulfate and

[0209] CONCefild thbrd QuMAGHPed Wathutfied FroMPiRlabbPereGéttt¥8n Example
105 to afford 15 mg (10% overall yield) of 5-chloro-N-[({4-[4,5-dichloro-7-fluoro-6-
(methylamino)-1-oxoisoquinolin-2(1H)-yl]pheny! } amino)carbonyl]thiophene-2-sulfonamide.
ES-MS (M+H)" = 576.2 (3C)).

EXAMPLE 107
F

MeHN

Br

T
NO

[0210] 7-Fluoro-6-methylamino-2-(4-nitro-phenyl)-2H-isoquinolin-1-one (800mg,

2

1.9 mmol, TFA salt from example 104) was partially dissolved in 18 mL of DMF containing
517 mg (2 equiv) of K,COs. Recrystallized N-bromosuccinimide (433 mg, 2.4 mmol) was
added and the reaction was warmed to 70°C and stirred for 18h. The reaction mixture was
quenched with 25 mL of water and cooled to 0°C. The resulting precipitate was collected by
filtration, washed with water, and dried in vacuo at 23°C to give 600 mg (82%) of an off-
white solid. ES-MS (M+H)" = 392.3 (Br).
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product, which was used w thout additiona

purification. ES-M5 (M+H) = 310. 3. EXAMPLE 111 MeHN JJ
wol2605/06552)) 0214] Coupling to formthe sul fonyl BCEASHAE/032104

achi eved using the nmethod described in Exanple 13

usi ng Exanple 0 as a @&XUPLE @Artner to give

5-chloro-N-[ ({4-[7- quorFo 6-

(et hyl am no) - | - oxo- 5- vijnyl i soqui nol i n-2(1 H) -yl ] phenyl

}an1no)carbony|]tMP%% efie; 2- sul fonam de. ES-M5S (MHH)

=533.0, 535.0 (d). E }l2 F MeHN CH [0215] To a

sol ution of Br

2- (4- Ami no- phenyl ) - 7-f|

oqui nol i n- 1-one from Exanpl e

et hyl acetate (1 nL) and et han 1 nL) under Ar was

added 10% Pd/C (19 ng, 0.18 o Pd). The m xture was

hydr ogenat ed under 1 atmfor 2 hr, filtered through

[0211] grelo:jhgtﬁrg -El%&;g)tsg at %1M&f4-%8%@0f %EIGISS(EUIgOIIH—l -one
(400mg0 Qo 1’f1h1‘éiitE)@ﬁlplcEﬁﬁY$za@ Méddbired 3t $0 W kfmdi} 8t e Eldhloride

216] Coupling to formthe sulfonyl urea was
dehydrﬁ@m mgdo Mitpndreated it 30f Cifos @i i reaction was then cooled to 40°C

and 1 mL of 10% sodium carbonate was added slowly along with 2 g of celite. The reaction

t hyl am no-5-vinyl -2H s
27 nmg, 0.09 mmol) in

mixture was then extracted 3 times with EtOAc and the combined organic layers were dried
over sodium sulfate, concentrated in vacuo to afford 338 mg (94%) of a yellowish solid. ES-
MS (M+H)" = 361.2 (Br).

EXAMPLE 109
F
MeHN
Br ©
L
O o 0
O\\ 4
N/U\N’ S
H H | p—¢
[0212] The sulfonylurea is prepared via the method described in Example 13. N-[({4-

[5-bromo-7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-yl]phenyl } amino)

carbonyl]-5-chlorothiophene-2-sulfonamide. ES-MS (M+H)" = 585.5(C1,Br).

EXAMPLE 110
F

MeHN

L
NH

85
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i n Exanpl e 13 using

2- (4- Am no- phenyl ) -5-et hyl - 7-fl uoi O 6- net hyl am no- 2H-1i
weaosiasi2o n- | one from previ ous exanpl e as a coBET/USEN04/032104

partner to give 5-chloro-N[({4-[5-ethyl-7-fluoro-6-

(met hyl am no) - - oxoi soqui nol i n 2( 1H) -yl ]rhenyl}

am no).car bon t hi ne 2 m de. ES- =
[0213] 535, 0 6341619 i ﬁqm&?fﬂoh%%ﬁlfﬁgmmo-

2H-iso ﬁ&?xfl@o‘ﬂ@ ﬁ‘?_»fm Example 108 (26m 0.07 mmol) in DME ﬁOSmL) was added
4- Am no- phenyl )- 5- brono- 7-1t | uor o- 6- met hyl am no-

tetraluszmdphsrud[phqsphmn)plall@rhmf(ﬂ oxg, Bxaoift)e The Sugpstsiomwadddghssed and

st OB SO R A S St e g

2,4,6- tﬁ%ﬁﬁ@?@b@ﬂbo%&n&ﬁ(@ﬂﬁ  ar0Bmehddk 8 GhoM ddded\hnd e Bk utOReated to

9 mol ), water (0.2 nL) and cycl opropyl boronic
100 ng‘»f@r B4 mipyg thegeashep/n)ixise was pealedibdedmdpmperh@rer Toe prasuct
t
was th(iFQEReh Byt idclaq G, WERRIB: BV Qo N, the Rt banic

layers \e%st droel ®dr voditim Sulhe abhd Gorfdehtrat%@&hﬁﬂ:umd Fivone dﬂtﬁe crude
dried qver sodium sulfate and concentrate

produ%a@%@ Ve gied avithgubadslitignal puificatige. Feo¥aéMhs 3dpéde
was purified over silica gel to give g (25% of the
pure product. ES-M5 (MrH) = 324.1. EXAMPLE 115 MeHN ,

PHH// -A [0218] formthe sul fonyl urea
was achi eved using th cribed in Exanple 13
using to give F

5-chl or o- N-[NaéMN [ 5-\¢cycl opr opyl - 7-f | uor o- 6- (et hyl am no
) -1 oxoi soqui nol in

[0214] Coupling to form the sulfonyl urea was achieved using the method described
in Example 13 using Example 110 as a coupling partner to give 5-chloro-N-[({4-[7-fluoro-6-
(methylamino)-1-oxo-5-vinylisoquinolin-2(1H)-yl]phenyl } amino)carbonyl]thiophene-2-
sulfonamide. ES-MS (M+H)" =533.0, 535.0 (CI).

EXAMPLE 112
F

MeHN
O

CHs N\©\
NH

[0215] To a solution of 2-(4-Amino-phenyl)-7-fluoro-6-methylamino-5-vinyl-2H-
isoquinolin-1-one from Example 110 (27 mg, 0.09 mmol) in ethyl acetate (1 mL) and ethanol

2
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2(I H) -yl ] phenyl } am no) car bonyl ] t hi ophene- 2- sul f onam de
ES-M5 (MtH) 547.1, 549.1 (d). EXAMPLE 116 F [0219]
wa-2(05/08p200- phenyl ) - 5- br ono- 7- f | uor o- 6- net hyl arCnWS 24644032104
soqui nolin-1-one from Exanple 108 (50 ng, 0.14 mol)
(1 mL)é\ﬁﬂeltMM M&@dﬂ%?ﬂm{l%ﬁ% O{ 10RAnio Pd). 2Bheniixigre wes e

mbi ned i n tol uene andthenthe m xt ure

hydromaga@ ga@erdmﬂmﬁﬂ;g@@a }W filkereg zhrough Celite and concentrated to g1ve 26 mg

r aki,s I h
ofthe%g eB’ff&E hgctﬂt ]1%1 X1 ut?lgﬂﬁ%igﬁ é@@ %éﬂ% r%e m xt i
312.3.Wwas stirred under Ar for 3 h, after which the reacti on
m xture was cooled to roomtenperature. Water (30 nlL)
was added to the reaction m xture and the product
extracted with EtQAc (30 nL), washed with a 5%
anmoni a/ wat er sol uti onEX2AMPMLE 1a%hd brine (30 ni),
dried over sodium s‘yl fate and concentrated in vacuo to
give 146ng of the crude ethoxyvinyl conpound. The
crude m xtur Yen di ssolved in THF (10 ni),
treated with 2N 3 nb) and stirred at room
tenperature for he m xture was then

2 2Rd exbracted with Et OAc (30
m.). The Et OAc | ayer was hed WPt £ brine (25 nm),
e

dried over sodium sul fate~g ted in vacuo to

gi ve the crude ketone, which Was hburllfl/ Cbver si I ica

gel to give the final product. ES-M5 (MrH) = 326
[0216EXAVPL Eotglihg tGforfn® fRGinl fooylpireanyas @hfewhwn&t@mtb?@/desmbed

in EX@BPE%%SQQ ?(éeved “§hen91)t§“ e’thgzrl‘3 ’} rfﬁ%glogg Rt Eﬂﬁa%%nb rbH—lsoqumolln-l-
one ﬁ&h[peéx%}o&&a@ﬁ@uéfésa7cd‘ubuﬁg Panelr i@ Livy 15attildroIN-| ({9 SiettodTi-fitnoro-6-

ol irn-2

(meth)j/lial]npm?éﬁyb)}%ﬁ%@ﬂ@r%bﬁ%’}]%ﬂwﬁla@?’éﬁ)ﬁf}fbﬁ%ﬁ@oﬁh%ﬂr%@ﬁ‘ﬁmlde'
gs-Ms WS Y85 oMo w§49- 0. 551.0 ().

EXAMPLE 114
F

MeHN

L
NH

2

[0217] To a suspension of 2-(4-Amino-phenyl)-5-bromo-7-fluoro-6-methylamino-
2H-isoquinolin-1-one from Example 108 (50 mg, 0.14 mmol) in toluene (0.6 mL) was added
tetrakis(triphenylphosphine)palladium (16 mg). The suspension was degassed and purged
with Ar. K3PO, (103 mg, 0.49 mmol), water (0.2 mL) and cyclopropyl boronic acid (15 mg,
0.18 mmol) were then added and the mixture heated to 100 °C. After reacting overnight, the
mixture was cooled to r.t. The reaction mixture was then extracted with EtOAc (20 mL),

washed with brine (10 mL), dried over sodium sulfate and concentrated in vacuo to give 48
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EXAMPLE 118 QM H H -Cd [0221] A g (0.28 mmol) portion
of 5-Brono-7-fluoro-6-nethylam no-2-(4-
waioesm3phenyl ) - 2H- i soqui nol i n-1-one (Exanpl e 18)Y/Uaz4/032104
55 ng (2.2 equiv) of CuCNin 1.4 nL of NMP was heated
mg of the cRide ptoduet. Phe crbfié ens padfied@ver silidOge! td @ivell 2ohg (XFY)pSf the
was added, and m xture was stirred, filtered,
purepr%%%eESthSr{Mﬂ#)er Hfl-dried to give 123ng (130% of
7- Fl uor o- 6- et hyl am no- 2- (4-ni tro-phenyl)- -oxo-
, 2-di hydr o-i soqui nol i ne-5- carbonitrile. A 50 ng (0.15
mmol ) portion of this BXAMRIE e eri al was reduced
with 36 ng of Raney Nickel (Aldrich) in 1:1:2
wat er / AcOH/ péri di ng contai ning 58ng of sodi um
hypophosphi t action was then extracted 3 tines
with ethyl acetat ryiggg over (anh.), and
concentration vacuo afforded ng (209 of the
resulting anil : LN _neteri vvas t hen coupl ed
usi ng the net hod desan‘ e@rgelSto give 7.8
ng 89(46% of
5-chloro-N-[ ({4-[5- cyano?flldortbLG §l am no) - |
-ox0| soqui nolin-2(IH)-
yl ] phenyl } am no) car bonyl ] t hi ophene- 2- sul f onam de.

[0218] F 32 g/g]éc[Mu;ﬂ%gg S(S %cgrln tg‘lgsell'fon r'\égl?)v%s %10 evedc usn?H[%e CI_l%hod described

in ExamgPéol'?»zusﬁr?g' t‘brgl{)@y%}ﬂol’&N MJ[S-@yﬂ@ﬁ%ﬁﬁtﬁﬂMm 6- (methglamlno) 1-

hydroi soqui nol i n- - -carbamc acid tert %(
oxoisoguinelin-LOi30ry Ipiens! } amisio)c fdophene el fgnanisioEdM M+H)" =
547'1’%ﬁ§18¢18dry THF and further dried by stirring for in

sence of 3A nol ecul ar sieves. The reaction
m xture was then cooled to -78 C and 1.0nL of t-BuLi
(1.9M was added dropwi se. After Ih, 123 nL (4 equi V)

of Mel was added and t@mﬁhp@

F
MeHN
HaC 0
O
NH,
[0219] 2-(4-Amino-phenyl)-5-bromo-7-fluoro-6-methylamino-2H-isoquinolin-1-one

from Example 108 (50 mg, 0.14 mmol) and tributylethoxyvinyl tin (102 pL, .28 mmol) were
combined in toluene (0.7 mL) and then the mixture degassed and purged with Ar.
Tetrakis(triphenylphosphine)palladium (16 mg, 10 mol%) was added and the mixture heated
to 100 °C. The mixture was stirred under Ar for 3 h, after which the reaction mixture was
cooled to room temperature. Water (30 mL) was added to the reaction mixture and the
product extracted with EtOAc (30 mL), washed with a 5% ammonia/water solution (30 mL)
and brine (30 mL), dried over sodium sulfate and concentrated in vacuo to give 146 mg of the
crude ethoxyvinyl compound. The crude mixture was then dissolved in THF (10 mL), treated
with 2N HCI (3 mL) and stirred at room temperature for 1.5 h. The mixture was then
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m xture was warnmed slowly to 23 C. After addition of 2
nmL of sat. NH4C and extraction 3 tinmes with ethyl
weacesass20t he conbi ned organic | ayers were dri edT$e004/032104
concentrated and purified on silica gel enting wwth a
neutralgd (ot €0 phd axteacatdew e EHDAc ¢3Cubl 2nThe BtA ¢ tuyel Wk Washed

. ( 209 . . X .
with bffnﬁ &b i dged gyerpedinmysalfate and copeepiatedia pecyayip Ziertbx gvde
one hyi r
keton thgilaﬂéh%“édrs tp%rggh'fg}sdéeﬁﬂzc?%l ﬂao%&é@the%él iaroﬁﬁét Es 08 (%gfﬁge 326.1.
120 [0223] [ 7-Fnoro-5-nethyl -
- 0X0-2-(2-trimethyl sil anyl - et hoxymet hyl ) -
, 2- di hydr oi soqui nol i n-E8AYABI-ETei Nyl - car bam ¢ aci d
tert-butyl ester (44 nmg, 0.10 nmol, Exanple 119) was
treated with TFA fof h and concentrat ed i n vacuo.
Tr eat ment of crgde material with 2 5 ng (0.115
nol ) of p-iodoani éngof Cul, 3 ng
8- hydr oxyqui i ng OGK C Oin 200 nL of DVBSO
at 120C for hrsp af ker ich the reaction was cool ed
to room t enperature, dm%“vvl hOe}ChyI acetate and
washed with brine. The corp#n g 90l ayers were
dri ed over and concentrated iH va¢uo |t9/ Cve a crude
resi due, which was subjected to couplimg with 57 ng of
[0220] ( 5- Chl@uuplihpitefirethe Eulfdﬂyi cmu |VOas aiahibadd iracthel netivdl described
as.descrjibed in ave 10 g

in Exarggfgm3&p(g1\fq_1{¢([{{ﬂ [ﬁaqepy&ﬂr@ucgo%e@mﬁ;hy gmino)-1 oxo?s]:)qumohn-Z(lH)—
I I
3B R e g B2 el B T,

551.0(BUxi fication. ES-M (I\/H—|) 521. 1 (A). EXAMPLE 121 N |
[0224] Step 1: 'Preparation f 7-
fluoro-6-(nmethyl anmo) - 3, 4- di hydr oi soqui nol i nl (
2H) -one. [0225] A m xtpxenair g ¢fd - butyl 7-fluoro-
- 0Xo- , 2- dlhydr0|squ|n0||n o-

MeHN
NC ©
N
O 0 /O
\©\N/U\N:S/ S
H H UCI
[0221] A 110 mg (0.28 mmol) portion of 5-Bromo-7-fluoro-6-methylamino-2-(4-

nitro-phenyl)-2H-isoquinolin-1-one (Example 107) and 55 mg (2.2 equiv) of CuCN in 1.4
mL of NMP was heated to 200°C for 2h. After cooling to 50°C, 10 mL of 10% aq KCN was
added, and mixture was stirred, filtered, washed with water and dried to give 123 mg (130%)
of 7-Fluoro-6-methylamino-2-(4-nitro-phenyl)-1-o0xo0-1,2-dihydro-isoquinoline-5-
carbonitrile. A 50 mg (0.15 mmol) portion of this 5-cyano material was reduced with 36 mg
of Raney Nickel (Aldrich) in 1:1:2 watet/AcOH/pyridine containing 58 mg of sodium
hypophosphite. The reaction was then extracted 3 times with ethy! acetate, drying over
Na,804 (anh.), and concentration in vacuo afforded 10 mg (20%) of the resulting aniline.
This material was then coupled using the method described in Example 13 to give 7.8 mg
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yl (et hyl ) car bamat e (Exanpl e 45, 700 ng, 2.40 nmol)
and PtO (470 ng) in MeOH (30 niL) containing
woansaasnat ed HCO (8 drops) was hydrogenat ed URAEUS3DP/032104
- psi in a high pressure vessel overnight. The reaction
(46%) @fxft-le'lﬁl@rdﬂﬂs[é{ﬁ?ﬂlcfldﬂot’ﬁﬂﬁgroa@ﬁnétﬁﬂaﬁhﬁd)f 1%)&)13!&1%11101111—2(1H)—
concentr at in vacuo. The residue was treated
yilphefiyhaipim)earhonshithispheneeisl namider ESaMSeMyi) ch?32: héClTFA
solution was concentrated in vacuo. The residue was
purified by RP-HPLC t oEXiAMIPLBdA 10t ed i nternedi ate
conpound (142 ny). ES-Ms (l\/H-I—I)O = 195. [0226] Step 2:
Preparati on of
2- (4- ami nophenyl ) - 7- f | Jor.o28
di hydr oi soqui nol i n-1 ( 2H) - \ H [0227] A m xture of
7-f1luoro-6-(nethyl anBod hydr oi soqui nol i n-
(2H)-one (70 ng, 0.36 rUFQIH34 i odoaniline ( 9 ny,
0.543 mmol ), CQul (27 ng, 0.14 nmmol ), 1, 2-
di am nocycl ohexane (44 ulL, 0.36 mml) and K PO (153

022213 ¢ [FEEREL oo ARG U miRS R SR AS
isoqui 1B 6myil)-cabamici alcicbueﬁdmt}?ﬂ festef (200mat €. Swaimoly Exafmplkedidhyas
dlssolxga 1?1'5"% géuoq,%ry el“égp q\%\n Mﬁ)& dg)gmadl at gﬁﬁ'&pﬂiﬁgges%gceaof 3A

molectlaLRRV&! TRE rédktion mixture was then cooled to -78°C and 1.0 mL of t-BuLi
1- (5-chl orot hi or hen- 2-yl sul fonyl )-3-(4-(7-fl uoro- 6-

(L. 9M1 was hgdedrdropyisk.- Afier Bh.4.2d11yd@regius @b Med vias added-gndythg peaction

rmxtu:rf éﬁ%ﬁﬁéﬁ%ﬁ? 2% Crz Zgbp %%ngﬁg%) Nghgl and extraction 3

times Qithléﬂ{(}gi 'a§&%'at{1’19 lcglglbié{eaet %&E@a&&gw@ﬁa A d? ePNRLISO4 Boncentrated

and pugifledrant snlnmvé aluging v {h # @%yp ef¥arihnd taeetptefgxam gradigmtdp pfford 44

s 4L ORI IS AT SRRRELS

isoquilblen-688]-thethyl-carbamic acid tert-butyl ester. ES-MS (M+H)" = 437.4.

REBMl ami no) -3, -

EXAMPLE 120
F
MeHN
HaC ©
O
0 0
0, f
NJ\N/S S
H H || )¢
[0223] [7-Fluoro-5-methyl-1-0x0-2-(2-trimethylsilanyl-ethoxymethyl)-1,2-dihydro-

isoquinolin-6-yl]-methyl-carbamic acid tert-butyl ester (44 mg, 0.10 mmol, Example 119)
was treated with TFA for 1h and concentrated in vacuo. Treatment of this c;rude material
with 25 mg (0.115 mmol) of p-iodoaniline, 4 mg of Cul, 3 mg 8-hydroxyquinoline and 17 mg
of K2C O3 in 200 pL of DMSO at 120°C for 18 hrs, after which the reaction was cooled to

room temperature, diluted with ethyl acetate and washed with brine. The combined organic
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was purified by RP-HPLC to give the titled conpound as

a powder (25 ng). ES-M5 (M+tH) = 509, 511 (O pattern).
wexsdseR 2022 PCT/US2004/032104

1- (5-chl orot hi ophen-2-yl sul fonyl )-3-(4-(5, 7-difluoro-6
layers We(m@tiet@/d)@nﬂ\h@?}@, arglk cerRedtrated in vacuo to give a crude residue, which was

subj ectegii&fr)] )éd | So\?llfi'l g? lrr{gn6f%g-|d]?151)(/)l-t}xf)gﬁgg 2 1?ony[)002a§boa]xmlgcﬁ ethyl
ester as aes(cﬁbédﬂ irPE)QeInlfjﬂ@ RBeME mln%'bif 28Mbo-R=[( - é77ﬂ{1cl)1ig05r %)eﬁv ~6-

(et hyl am no)-1 -oxo- 3, 4-di hydr ol soqui n
(methylamw l)qnomqgmmm-@(l}@) menni}m)mnq)caﬁmﬁyﬂﬂnnphenan mﬂioﬁamme

after RP- ﬁﬂ?@ %1%%(31}1%§ i\&éz I}%—?%I) o thl (C).

d| azoni abi cycl o[ 2. 2. 2] oct anebi s(tetrafl uoroborate), 32
nmg, 0.090 nmmol ) was added. After being stirred at room

tenperature for |h, tﬁzgggﬁéhgg m xture was
concentrated i n vacuo. ue was purified by
RP-HPLC to give the ¥itled co lﬂncbas a powder (1
mg) . ESMS ( M+Hj & 92EXAMPLE 123

Thi s exanpl e pr es jan say fior t§ hi bi ti on of
ADP- nedi at ed “pNatél et” aggr egati on i n Vi Ppo usi ng
platelet-rich Blasma (PRP). [0231] The effect of
conpounds of the invention on ADP-induced human
platel et aggregation using platelet-rich plasma (PRP)

[0224] j o pr%tﬁérlag’l“ipaé?é@éég&ﬁmqiio-é -(gBthdaning)-8dodihydpisagsinglin-

1(2H)-ohkiMan venous bl ood is collected from heal t hy,

rug-free volunteers into 0.38% sodiumcitrate (final
concentration; e.g., 6 L of 3.8%per 60 nL of bl ood).

Platelet-rich plasma (PRP) 1§ prepared by
centrifugation at 0 x @i nutes at room
tenperature. PRP is c\oll d,) and the platel et
concentration is detertd ned using a Coulter counter or
| i enocytoneter (platel concentration should be 2-4 x

[0225] 108 pA atietue of tearbuti)7-fl{d3329xd-1 Qldi)lll)tdr@ﬂ@oqlﬁnohn 6-

DP- dependent ag re7%at| on is preferably determned in
yl(methy amnpate Example 45, 700 mg, 2.40 mmol) and PtO; (470 mg) in MeOH (30
ml) containing concentrated HCI (8 drops) was hydrogenated under 300 psi in a high
pressure vessel overnight. The reaction mixture was then filtered and the filtrate was
concentrated in vacuo. The residue was treated with TFA (10 mL) and stirred for 1 hr, after
which, the TFA solution was concentrated in vacuo. The residue was purified by RP-HPLC

to give the noted intermediate compound (142 mg). ES-MS (M+H)" = 195.

[0226] Step 2: Preparation of 2-(4-aminophenyl)-7-fluoro-6-(methylamino)-3,4-

O
~—

N
H

[0227] A mixture of 7-fluoro-6-(methylamino)-3,4-dihydroisoquinolin- 1(2H)-one (70
mg, 0.36 mmol), 4-iodoaniline (119 mg, 0.543 mmol), Cul (27 mg, 0.14 mmol), 1,2-
diaminocyclohexane (44 uL, 0.36 mmol) and K3PO, (153 mg, 0.722 mmol) in dioxane (1.5

dihydroisoquinolin-1(2H)-one.
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flat-bottommcrotiter plates using a mcrotiter plate
shaker and plate reader simlar to the procedure
wdeswsrosted by Frantantoni et al., Am J. i n. peatiseiod/032104
94:613 (1990). A steps are performed at room
ml) weselhqatrdedtt i @ *C Dlrernightt ahen dihuted with CH (5oL ad HAO \(&hdL) and

i ngl s; PRP (~6,x 7 elets.in the
stered e B by O PGl e compound as
sohd(@oﬁigplmdm(@uﬁﬁ =hgg. control wells ) in 0.6% DVBO

After about 5 nut es preincubation at room

28, DTS A IS TS COMESILLSl A0

(methyBa8ia6)- m&b@aﬂd dﬁ%qﬁﬁmﬁﬁ@(ﬁ@}yl%heﬁ e Wel I's (ADP-

control). The of the sanples” is then determ ned at
650 nmusing a m crotéter pl at ader ( Soft nmax,
? uItingintheO

Mol ecul ar Devi ¢e
m nut e readi ng. ﬁi\t gijtated for 5 mn
on a mcrotiter plate sha jnut e readi ng

i s obtained |n he pl at e reader Aggr egation is
cal cul ated fromthe decrease of GD at 650 nmat t =5
[0229] m' nut el @snipfame‘aﬁ2}(4-amir@ph¢nyd1)b’éﬁuamd6—(meﬂaybnﬁms)e3j4as %

svyand RISy o 32 0 B RS SHAE. o -

chlorotBfypRbie 2-yldutfdnpichibamagy (113 Zrdye F4 AR B 1aB8ed. OA fier being stirred
Pl at el etséOﬁgBt]é Having first determ ned that the
ac € 8r\aP

at OOy (IRISTATERS FRpCHON PRI Wasronesntiatad; ibivecuo. The residue
t i.on_ Wt b +

was pug oS ROENBEL 1o AR Bs Bl SO EARY ST ol T, FiPes vt
=509, SUL (Clipalttedn)t i on i S nedl ated by interaction with

pl atel et ADP receptors. Uilizing the second assay the

potency of inhibition of such conmpounds with respect

to [ H 2- 93MeS-ADP binding to whole platelets is

determ ned. [ H 2- MeS-EEORMALAII22g experinents are

&F‘%}%@rﬁbﬁo@vrf AR st R ony B b e dro-3.4-

banks. Apyr asgivasoiedulietida ag)- ﬁbﬁkﬁ&?ﬁ&a are prepared

as fiollows (all steps at roomtenperature, if not
i ndicated otherwi se): [0234] Qutdated pl atel et
suspensions are dil ut ed with 1d/oéurre of CGS and

platelets m@ S /I

[0230] To a solution of 1-(5-chlorothiophen-2-ylsulfonyl)-3-(4-(7-fluoro-6-
(methylamino)-1-oxo-3,4-dihydroisoquinolin-2(1H)-yl)phenyl)urea (17 mg, 0.033 mmol) in
DMF (2 mL) at room temperature, selectFluor (1-(chloromethyl)-4-fluoro-1,4-
diazoniabicyclo[2.2.2]octanebis(tetrafluoroborate), 32 mg, 0.090 mmol) was added. After
being stirred at room temperature for 1h, the reaction mixture was concentrated in vacuo.
The residue was purified by RP-HPLC to give the titled compound as a powder (1 mg). ES-
MS (M+H)" = 527, 529 (C1 pattern).
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pel l eted by centrifugation at 1900 x g for 45 m nutes.
Platel et pellets are resuspended at 3- 6x1 9 platelets
wOmhosia5BES containing 1 U nl apyrase (grade VPCEBU§z®m4/032104
St. Louis, MJ and incubated for mnutes at 37 C
After centrifugation at 730 x g for 20 mi nutes,
pell ets are resuspended i n Hepes-Tyrode's buffer
containing 0.1% BSA (Sigma, St. Louis, M) at a
concentration of 6.66xdx8\vpiat glets/ m . Bi nding
experinments are performed after > 45 mnutes resting
of the platelets. [0235] Alternatively, binding
Thisexampie previdespay asgayrﬁzr MpmhlbnwmmeBmmlatedlma%let
prepared as deecrrb g Iﬁ Pt n_of Medi at ed
PI at el et *#JGPLHH ' ?r'fs%t Yperx ?S‘?ﬁgﬂz& ‘atel ets
re resuspended in Hepes-Tyrode's buffer cont ai ni ng

[0231] o 1% BY& ee“fspfgq%rsompsrm yfiheinvemjonan ADPIRdesed haiap @laé«rlet
aggrega%)?r égbplgt!e ?anﬁi&z{\lma éléﬂgmé FE {:fg}glbgi as%:éas?é'ci {S %%@g]‘m%"tlt“

assay. pluaizaal vehodDRooé tagllected frodi H@ltﬁﬁ&h&g—ﬂ&e Krgluhhaers into 0.38%

sodlumzc\r;tla%r{lp zt e({ cgﬁgtgﬂ%?rté‘ggrgrené ,?61 5. gfand @ﬁggo pgansttlood) Platelet-rich

plasma?%lr{i’n%gs ;%‘(lﬂfgre(h@‘? cOfER Qﬁjrﬁpétqgotx% %FQO %nﬂf‘c%, 10 feif tgrtnb&%fure.

an assay Vo Fline of Hepes
PRP is bolléoted, wnd ﬂle(l)l&’t%B@ﬁncamtthtmnﬁﬁ/d@Mﬁmieduﬂnga Coulter counter or

R e e R S e s A

serial dilutions of test conpounds before addition of
[0232] | nM [ Infibitivef ApP-(ppendent aggregation is preferably determined in 96-well

i,oadenosi ne
t1at-bof e o O S o Rl Ml B A pEER e BB b e
procedﬁmrﬂebtﬁﬂdea bfyfmﬂﬁtédﬁﬁﬁﬁdﬁam Aif .8 C36i. PRgRI. ME13,(1990)i Ms@éps are
; hts, IL, or NEN Life Science Products, Bosto
perfomm) TR AFIPRTANI S gL estotib resetpherlumg of fe béeibiachies: PRP (~6

10 OB AT L RISNAEL L D e

controlAfdlisr) i 0CIHENIBO. fAdter abouitSaninates podinoubetipre adbometemperature,

unbound r.adi ol i gand i s_separat y rapi dfrltratron
ADP isadded (g, Hiaalireaceptiaior af 4 ugﬁ g%m /e PRARALAl asgrqeation.

Buffer {s4dbl HRR&S RADP b ork38M AR S WEIYADP- control). The OD of the

samples is then determined at 650 nm using a microtiter plate reader (Softmax, Molecular

Devices, Menlo Park, CA) resulting in the 0 minute reading. The plates are then agitated for
5 min on a microtiter plate shaker and the 5 minute reading is obtained in the plate reader.

A ggregation is calculated from the decrease of OD at 650 nm at t = 5 minutes compared to t
= 0 minutes and is expressed as % of the decrease in the ADP control samples after

correcting for changes in the unaggregated control samples.

Inhibition of [*H]2-MeS-ADP Binding to Platelets
[0233] Having first determined that the compounds according to the invention inhibit

A DP-dependent platelet aggregation with the above assay, a second assay is used to
determine whether such inhibition is mediated by interaction with platelet ADP receptors.

U'tilizing the second assay the potency of inhibition of such compounds with respect to PH]2-
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a 96-well cell harvester (Mnidisc 96, Skatron

I nstrunents, Sterling, VA and 8x12 G-/ C gl assfi ber
wohkbisassavs (Printed Filtermat A, for 1450 M cPObDaIS2004/032104

Wallac Inc., Gaithersburg, MD). The pl atel et-bound

MeS-ATFEbRakpi ty 'vsllﬁbl@;ﬁlaﬁefb@s ldefephiRt s [152 MESADREdding efperiments
scintillation counter (M crobeta 1450, Wallac |nc.

are routmeltym@rfgnm@wﬁlwytda@éé@mn@laéﬂﬁﬁu oﬁgeqt@d Prestandargiaigcedpres at
hospltaiﬁﬁogar%ﬁﬁ nxgpgggeec\:% Jllleé {edgﬂegé]t@% a?g? %E{i: é@%o bows §%11 steps at

room tEAPREMAE S A 1ﬁﬁ@dta£6tadma§e)% of speci f| ¢ bi ndi ng | n the
absenceof test conpounds d| I ut| ons. EXAMPLE 124 This

[0234] 8% 2MP l (ﬁutﬂ&tgéf @ﬂjl‘? 1 attasg%ﬂe\’lbllb lglﬁég% e VS%%W&E% ]ggtelets

i nventi escri ove In the t

pellete& Bbf@m’mﬁﬁgatmn 1900 % péorERRnimsay Piateetopellcs drmsuspended at 3-
it

6x10° plaselet Bl iRIC S, msa iR CanyTess (Bt S e SIALPPGT PA) and

1ncuba@<<laégpi§ té"s ar 35"@ ”Rlﬁ%r @e@tnﬂﬁ%{@d@&te]%% g'tbr %%H'cht@s ?)leets are
+ e 68 -HExanple 19 +++ Exanpl e

resuspertdiest amﬁ]epesszraele s Emﬁmptoata?ﬁngloa% ﬂﬁ@ﬁe(S,fzgma L. I@mmM@) ata

concenfipsigm FEG B 0 Prasdisfesil ToRdhe £ peiimen™ S pefipfied ter 5.45

m1nute§Té‘stlﬁé%@"ﬁ{e%lgtglef‘s.Exa”p| e 28 +++ Exanple 80 +

[0235] Alternatively, binding experiments are performed with fresh human platelets
prepared as described in I.(Inhibition of ADP-Mediated Platelet Aggregation in vitro), except
that platelets are resuspended in Hepes-Tyrode’s buffer containing 0.1% BSA (Sigma , St.
Louis, MO) at a concentration of 6.66x10° platelets/ml. Very similar results are obtained

with fresh and outdated platelets.

[0236] A platelet ADP receptor binding assay using the tritiated potent agonist ligand
[*H]2-MeS-ADP (Jantzen, H.M. et al. (1999) Thromb. Hemost. 81:111-117) has been
adapted to the 96-well microtiter format. In an assay volumé of 0.2 ml Hepes-Tyrode’s
buffer with 0.1% BSA and 0.6% DMSO, 1x10® apyrase-washed platelets are preincubated in
96-well flat bottom microtiter plates for 5 minutes with serial dilutions of test compounds
before addition of 1nM [°H]2-MeS-ADP ([ *H]2-methylthioadenosine-5’-diphosphate,
ammonium salt; specific activity 48-49 Ci/mmole, obtained by custom synthesis from
Amersham Life Science, Inc., Arlington Heights, IL, or NEN Life Science Products, Boston,
MA). Total binding is determined in the absence of test compounds. Samples for nonspecific
binding may contain 10° M unlabelled 2-MeS-ADP (RBI, Natick, MA). After incubation for
15 minutes at room temperature, unbound radioligand is separated by rapid filtration and two
washes with cold (4-8°C) Binding Wash Buffer (10 mM Hepes pH 7.4, 138 mM NaCl) using
a 96-well cell harvester (Minidisc 96, Skatron Instruments, Sterling, VA) and 8x12 GF/C
glassfiber filtermats (Printed Filtermat A, for 1450 Microbeta, Wallac Inc., Gaithersburg,
MD). The platelet-bound radioactivity on the filtermats is determined in a scintillation

counter (Microbeta 1450, Wallac Inc., Gaithersburg, MD). Specific binding is determined by
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95Exanpl e No. Activity Exanple No. Activity Exanple 29
+++ Exanple 81 +++ Exanple 30 +++ Exanple 82 ++
waxrzerspBss281 ++ Exanpl e 83 +++ Exanpl e 32 +++ Erampiseod432104
++ Exanple 33 -H Exanple 85 +++ Exanple 34 +++
subtracti@ 6Dhen-8fecificibifiagfitoen Rfial bindiky ambkpgeclic bindingimihelpeesence of

37 +++ Exanpl e, 88 +++ Exanpl e. 38 +++ Exanpl 9 +++
test corpRQuRds & %@ggﬁe@@a{’ﬁﬂf ép%ﬁﬁmgﬁﬁéﬂﬂ}eeab&ﬁw%é%ﬁﬁﬁ@omb
dﬂuﬁoﬂgxan‘pl e 41 -H Exanple 92 -HExanple 42 +++ Exanple 93

-H + Exanpl e 49 +++ Exanple 94 +++ Exanple 50 +++

Exanpl e 95 + 96Exanpl i vity Exanpl e No.

Activity Exanple 51 + 6 +++ Exanple 52 +++

Exanpl e 97 +++ Exanple 53 +++ Exanpl e 98 +++ Exanpl e

o4 +iphik § aEvaRPioR selcted© H€0fLAR inventi
Exarrplel Sgﬁ@h%pqggi%élg 1OE15p€|-+f cted tolpAIRICo nHom,

evaluated as described above. In the table below, activity in the PRP assay is provided

as follows: +++, ICsq <10 uM; ++, 10 uM < ICsq < 30 uM; and +, ICsp > 30 uM.

Example No. Activity Example No. Activity
Example 10 +++ Example 65 ++
Example 13 ++ Example 67 ++
Example 14 + Example 68 ++
Example 19 ++ Example 70 ++
Example 20 +H+ Example 73 ++
Example 21 ++ Example 74 +
Example 22 +++ Example 75 -+
Example 23 +++ Example 76 4+
Example 26 + Example 77 -+
Example 27 ++ Example 79 +
Example 28 +H+ Example 80 +
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Exanpl e 57 + Exanple 102 + Exanple 58 +++ Exanple 103
+++ Exanpl e 59 +++ Exanple 109 + Exanple 60 +++
warzerspss2018 ++ Exanpl e 61 +++ Exanple 120 - H PCEUARU@O32104

62 - HExanple 63 +++ [0237] It shoul d be understood
that the fqregoing discussijon, enbodi nents gnd
Ex&mplaNes merely Acasient a det aillxshpsiedr i pt | on ofActivity

certain pr &

ferred enbodi nents.

It will be a

pparent to

thoseof—or

dimmary skit

g

Va

ous

the art that
Er%ﬂ%i ? gatigns and_gqui val ealts CRE, lnﬁ J@de w t hout
arting flromthe spirit and scope of the | nventi on.
A-the nnfo fc Jlr\Llrnﬂl artileles-and e{her dpcubents
di scus ed Cr cited above arje hepein 1 or por at edby
Exapinle dflce. |97WHATITS CLAI MED | SEXampledignpound havi
the formuld: o R4 R2 R3 or ja phariaceutically
acceptabl e |salt thereof, wherein the dotted|line
Exapgpled#nt s |an optitbhal doubl e bBmampR83 s a| nenber+++
sel ected frjomthe group consisting of alkyl
hal oal kyl, |C3.5 cycloal kyl,| C3.5 cycl oal kyl'} al kyl and
Exlgg[mylg,z_ R2 |is a nepber sel ect edekamples®e gr bup ++
consisting jof H alkyl and [1-6 haloalkyl; R3 is a
menber—setegcted—fromthe group conststing o H—atkyl;
Exglhﬁplgl.’,genyl 206 4y Example 85 +4+
Example 34 +++ Example 86 ++
Example 35 -+ Example 87 -+
Example 37 +++ Example 88 +++
Example 38 +++ Example 89 +++
Example 39 ++ Example 90 ++
Example 40 + Example 91 +++
Example 41 + Example 92 ++
Example 42 +++ Example 93 ++H+
Example 49 +++ Example 94 +++
Example 50 + Example 95 +
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al kynyl, C3.5 cycloal kyl, 3-5 cycl oal kyl -al kyl
hal oal kyl , hydroxyal kyl, cyano and -C(O R, wherein R
woO0@/eeber sel ected fromthe group consi sti ngCofUSk)04/032104

hydr oxy, 1-
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Example 58

++

Example 103

Example 59

Example 109

Example 60

Example 118

Example 61

Example 120

Example 62

Example 63

[0237]

It should be understood that the foregoing discussion, embodiments and

examples merely present a detailed description of certain preferred embodiments. It will be
apparent to those of ordinary skill in the art that various modifications and equivalents can be
made without departing from the spirit and scope of the invention. All the patents, journal

articles and other documents discussed or cited above are herein incorporated by reference.
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RS HH ? f o RR3 wherein the subscript nis an
integer of fromO to 2. 3. A conpound of claim1,
woaavisngs2he formula: R5 HH ) R4 wherein the sabasziopn32104
nis an integer of fromO to 2. 4. A conmpound of claim
WHATILS CHAIMEDNES:f ornula: RS H H N wherein the subscri pt

n is an integer of fromO to 2. 5. A conmpound of claim

elre|n£|san nt e El?ffrlomOtoZ RL is

aI kyl FEppayRd pavigy the laemylasa) kyl -al kyl: R2 is H
R3 is H alkyl, C-4 alkenyl, Calkynyl,re .

cycl oal kyl, C . cycl oal kyl - aII—kyI H hafod] kyl , cyano or
-C(OR; R4 is Hor alfyl;, RN sNk n, al kyl,

al koxy, Q hal odTky ~-C Cl o 5CONH ; andR6, when
present is sq@ect ed flroph t he group consi stl ng of C

al kyl , C al koxy;NT> & o&tkyl - al koxy, -OQ(CH) R and
-O(CH) N(R) vﬂa?ereaii’»nthe subscript is 1 or 2

or a pharmaceutically acceptable salt thereof, wherein the dotted line represents an optional
double bond; =
R! is a member selected from the group consisting of Cy.¢ alkyl, Cy.¢ haloalkyl, Cs.s

cycloalkyl, Cs.s cycloalkyl-alkyl and benzyl;

R?is a member selected from the group consisting of H, Cy.¢ alkyl and C;.¢ haloalkyl;

R’ is a member selected from the group consisting of H, C.¢ alkyl, C,.¢ alkenyl, Co6
alkynyl, Cs.5 cycloalkyl, Cs_5 cycloalkyl-alkyl, Cy.¢ haloalkyl, C,.¢ hydroxyalkyl,
cyano and -C(O)R™, wherein R* is a member selected from the group consisting
of H, hydroxy, Ci.¢ alkyl, Cy.¢ alkoxy, amino, C;.¢ alkylamino and di- Cy.¢
alkylamino;

R*is a member selected from the group consisting of H and Cy.¢ alkyl;

R’ is a member selected from the group consisting of H, halogen, Cy.¢ alkyl, Cy.¢ alkenyl,
Ca.6 alkynyl, Cy.¢ haloalkyl, Cy.¢ alkoxy, cyano and -C(O)R>, wherein R**is a
membeg selected from the group consisting of C,.¢ alkoxy, amino, C;.¢ alkylamino
and di- Cy.¢ alkylamino; and

Ar is an aromatic ring selected from the group consisting of benzene, pyridine and
pyrimidine, each of which is optionally substituted with from 1-2 R® substituents,

wherein each R° is independently selected from the group consisting of halogen,
cyano, hydroxy, Ci.s alkyl, C, alkenyl, C,.¢ alkynyl, Cy.¢ alkoxy, C.¢
haloalkyl, C,.s haloalkoxy, Cs.5 cycloalkyl, C;.5 cycloalkyl-alkyl, Cs.s
cycloalkyl-alkoxy, amino, Cy.¢ alkylamino, di-Cy_ alkylamino, -C(O)R®,
-O(CH)mOR®, (CH2)1mOR®, -O(CH2)-NR®), and -(CH2)N(R®),,
wherein the subscript m is an integer of from 1 to 3, each R is a member
independently selected from the group consisting of H, hydroxy, C.
alkyl, C;.¢ alkoxy, amino, C,.¢ alkylamino and di- C,-¢ alkylamino, and
each R® is a member independently selected from the group consisting of

H, Ci.4 alkyl and Cy4 alkanoyl, and optionally, two R® groups attached to
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N 3 N kWD -

and each R is independently selected fromthe group
consisting of H C alkyl and C al kanoyl. 996. A
woanpmastdo of claim5, wherein Rl is alkyl; R4 PeTHS2004/032104

CH3; R5 is halogen or alkyl; and R6 when present is

sel ect ed ditregenalrk ydmbine§ ith)thEnidigen &ofo)fo B hzetidihe,

A conpound of claim®6, wherein RL is nmethyl; R5 is

chl oro, ApErolidingor ameEdingringne 5- position of the

thienyl ring; and R6 when present is selected fromthe

Yoo i S g %ﬁ%@éﬁ%‘% .

corrpound of claim7, whereinnis . 9. Gglﬁpound of
claim7, wherein nis . 10. A(Hgn‘paund claim7,
wherein n is 2. 11. Ayco w wherein n
|sor;R1|s -4allﬁ |Gyl
cycl oal kyl - [ gqq)-,l, 1-4 al kyl, al kenyl,
C 4 al kynyl R13' | gdl k |, C3-5 cycl oal kyI -al kyl, C
hal oal kyl , cyé;ho or - R4 is Hor alkyl; R5is
hal ogen, al kylR? CR24 al koxy hal oal kyl, -CN, -C CH or
in DL bs selected fromthe
Wherenglr oup b(:Sgn i s?%ﬁémgg&lﬁj ai E&? Q al koxy,
cycl oal kyl al koxy, -Q(CH ) R and -QCH ) N(R) wherein
t he subscri ptcompoindof glammd, kavidgRhie fernmulatependent | y
selected fromthe group consisting of H, a@(yl and
Cl. 4 al kanoyl. 12. A conpound qof chalg@ wherein Rl
is alkyl; R4 is Hor CH,; [ Bl O or 1-4 al kyl;
and R6 V\,hen present i sel ect]ed vl kyl, -Q(CH ) R
and -Q(CH ) N(R 3. %uﬁd %focl aim12,
: < R4 alkyl, C

RZ R?
wherein the subscript n is an integer of from 0 to 2.

4. A compound of claim 1, having the formula:

S/\/Rs

J\/

AL

N R?
RZ R?
wherein the subscript n is an integer of from 0 to 2.

5. A compound of claim 2, wherein n is an integer of from 0 to 2; R! is
Ci4 alkyl, Cs5 cycloalkyl, or Cs_s cycloalkyl-alkyl; R* is H; R®is H, Ci4 alkyl, Cy.4 alkenyl,
Ca4 alkynyl, Cs.5 cycloalkyl, Cs.5 cycloalkyl-alkyl, C;.4 haloalkyl, cyano or -C(O)R** R*is H
or Cy4 alkyl; R’ is halogen, C14 alkyl, Ci4 alkoxy, C;-4 haloalkyl, -CN, -C= CH or -CONHo;
and R®, when present is selected from the group consisting of C;.4 alkyl, Cy.4 alkoxy, Css
cycloalkyl-alkoxy, -O(CH2)zOR® and -O(CH,),.N(R®), wherein the subscript m is 1 or 2
and each R® is independently selected from the group consisting of H, C14 alkyl and C; 4
alkanoyl.
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al kenyl, C al kynyl,C3 5 cycl oal kyl or C.

cycloal kyl-alkyl; R4 is Hor CH; R5 is chloro and is
wanv@mpgdoat the 5-position of the thienyl ringCTAS2004/032104

R6, when present is selected fromthe group consisting

of Calkyl, -QCH) Rand -Q(CH) N(R) wherein the

s ubscr fpt m Ascompmmﬁ oﬁnlmmécWhétensm m&hpaﬂ%m"l 15{ Hor CH3, R’is

ro onsi s H . C alk and
halosir §5 s alatgfid R Fb e etead Sy ﬁfé’% ST R R
_o(c}gy N(R“szl s al kyI cycl oal kyl, or . cycl oal kyl -al kyl ;
s H R3is H alkyl, al kenyl aI kynyl, 100C3-5

cycloalkyl C3.5 cycloalk I-aIkyI anaIkyI cyano or
_C(O R~ RaAj eompasind of alaln,'z |6a Wh@reinsR sk>;alo,ro @nd is

attach@d éﬁich\l(g -pﬁé‘i'uB o%yl*e’ tgle?\f % he , gvdxsn 85‘?»?8%}? is«ﬂ&ct%c} ﬁ*(imiﬂe group
cons1sahgyf CH@,I I@@mc}gms OMILTHO0RY, KORM,0CH, CEbOHJ@rgmt(o CH;

N(R ) wherein the subscript is 1 or eac

and Qﬁds)zﬁﬁggﬁéndently selected fromthe group consisting

of H, al kyl and al kanoyl. 15. A conpound of claim 14,

wherei @ Rl pScodldothd oFals 7HRE 5 is hal ogen or
\M#?rg‘ proesgnt '_{VH reﬁﬁ JA

al kyl ; and R6 is selected from Cl-4
alkyl, -(CH) Rand -QQCH) N(R) . 16. A conpound of
cl ai m 25, wAetomipouRd of slaieThyhereR3 isd. H, al kyl, C -

al kenyl , al kynyl, C3.5 cycloal kyl or C3 5

cyel ook A dbbuoi o el g R [k, o101 20

R6, when present is selected fromthe group consisting
of al kyl., -M_(ﬁﬂlpouﬁdaﬁdlarr@%éreﬁd(ﬁs)o o1 REENCLN&kyl, Ca.s

cycloalgf e pthViET&Iﬁﬁ&YiE éﬂfrg} Rigs g‘e%s@(ﬁgﬁ? ﬁ{;@w EEE Zglqﬂégmylaéw alkynyl,
Cs.5 cydldsdiOYEs s dbbloafkyls ‘&Tﬁ%@ URd, 0Bl dPatte oS RABFR2IR {QLE BL, aliyl;
R’ is hglro%grrl) glinaﬁli)it Elnf al?coxy, 100114(131a{:|)a1ky1 -CN, -C= CH or -CONH,; and RS , when
present is selected from the group consisting of Cy4 alkyl, C;4 alkoxy, Cs.5 cycloalkyl-
alkoxy, -O(CH2)mOR® and -O(CH2)uN(R®), wherein the subscript m is 1 or 2 and each R®

is independently selected from the group consisting of H, Cy.4 alkyl and Cy_4 alkanoyl.

12. A compound of claim 11, wherein Rlis Cy4 alkyl; R*isHor CH;; R’
is halogen or C;.4 alkyl; and R® when present is selected from C;-4 alkyl, -O(CHz)mOR6b and
~O(CH)sN(R%),.

13. A compound of claim 12, wherein R'is methyl; R3is H, Cy.4 alkyl, C,.
4 alkenyl, Cp4 alkynyl, Cs.s cycloalkyl or Cs.5 cycloalkyl-alkyl; R* is H or CHj; R® is chloro
and is attached at the 5-position of the thienyl ring; and R®, when present is selected from the
group consisting of Cy4 alkyl, ~-O(CH,),OR®® and -O(CH,)uN(R®), wherein the subscript m
is 1 or 2 and each R® is independently selected from the group consisting of H, C;.4 alkyl and
C 14 alkanoyl.

14. A compound of claim 4, wherein n is 0 or 1; R is C14 alkyl, Cs.5
cycloalkyl, or Cs.5 cycloalkyl-alkyl; R%is H;R*isH, Cis alkyl, C,4 alkenyl, C,.4 alkynyl,
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C;.5 cycloalkyl, Cs_s cycloalkyl-alkyl, C;.4 haloalkyl, cyano or -C(O)R*; R*is H or Ci4 alkyl;
R’ is halogen, C;4 alkyl, Ci4 alkoxy, Cy.4 haloalkyl, -CN, -C= CH or -CONH,; and R®, when
present is selected from the group consisting of C;4 alkyl, C;4 alkoxy, Cs.s cycloalkyl-
alkoxy, -O(CHz)mOR® and -O(CHy)N(R®®), wherein the subscript m is 1 or 2 and each R®®
is independently selected from the group consisting of H, C,4 alkyl and C;.4 alkanoyl.

15. A compound of claim 14, wherein R! is Cy4 alkyl; R*is H or CH;; R’
is halogen or Ci alkyl; and R® when present is selected from Cq-4 alkyl, -O(CH,),,OR® and
-O(CH,)mN(R®),. ‘

16. A compound of claim 15, wherein R! is methyl; R® is H, C; 4 alkyl, C,.
4 alkenyl, Cp.4 alkynyl, Cs.5 cycloalkyl or Cs.s cycloalkyl-alkyl; R* is H or CHz; R is chloro
and is attached at the 5-position of the thienyl ring; and R®, when present is selected from the
group consisting of C;_4 alkyl, -O(CH3),OR®® and -O(CH,)uN(R®), wherein the subscript m
is 1 or 2 and each R® is independently selected from the group consisting of H, Cy.4 alkyl and
Ci.4 alkanoyl.

17. A compound of claim 1, selected from the group consisting of:
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\\ // W/ MeHN CH MeHN X V > MeHN MeHN NA' W MeHN H C
- A and MeHN 18. A pharmaceutical conposition
woanprissi2ong a pharmaceutically accept abl e exci pCemS2@md32104
a compound haﬁw ng the formula: " R4 or a
har mageut jcal T yo agcept abl e salt th eof icn bhe
N 2R

§-K r”e an optl nn 0\
er ct ed@?n@_ -o of alk / ctts

a
Meal 0al kyl , C3Hb cycl oal kyI 5 cyc oaI kyl - al kyl and
benzyl, R2 is a member sel ected fromthe grcg,up

, a\Up/I and hal pal kyI
%Laq'ﬁ €onsi Stt‘éNM l §>ahl 2®/

MeHN
O O
E N— \\S// CH3
N\@—N N~ MeHN o
MeHN = ,S cl
o)
F
=
MeHN MeHN
o
0 0 0 Q 0
F P F M s
N N~ N7 s N N
MeHN = MeHN
CH,
R CH
o 0 y 3
. )J\O\\s//o . 0 o O\\S/‘(j/
N@vN N~ Br MeHN >—N S
MeHN =
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al kynyl, C3 5 cycloal kyl, C3.5 cycl oal kyl -al kyl,
hal oal kyl , hydroxyal kyl, cyano and -C(O R, wherein R
wo0@/meIer sel ected fromthe group consi sti ngCofuskgo4/032104
hydroxy, al kyl, al koxy, amino, alkylamno and di- 1-6
1Q, E1R4 is a rrenber slected fromy{ he group

oandgal kyl; ¢ ed§
+—dogs! A 1128 s
al kyng! haI oal k s s

cyano and -C(OR, vvherel n R is a nenber sel ect ed rom
the g oup consnstd ng of al koxy, am no, al kyfam no and
rdls_akky no is an arpmatic ring sel ected
‘ e C nS| $t ngc@f be ne,o pyri di ne and
¥di ne, each of ich iH Iy bsti ut eﬂd

MeHN"P
vvlthfroml 2R6 bstltuents whenei e | U
A ndependent |y ect ed fromthe group consisting (9f
0g cyanro, hydroxy, alkyl, C2-6 al kenyl, £

MeHN

. rakkoxy® hal oal kyl, hal_oal kdky, 5/U\CK/,

I
vl o NWWW _al Ky Ny Can
cycl oal kyT - al koxy, é>a P 0, alkw # al am no, U

C(O)R,-O(CH)R,-(CH)R,-O(CH)N(R)and (CH

erein the subscript mis_an integer of

4 Feach sr%u“s a merrber i nde e:_dgy\\ly e(!\\e,ot ed o
ou onlssngofH Xy abkyt > n

, ,\P_IP_ Wri/ho” and  di ) 'N%Jg, and M

Ris a rrenber |nde endentIy"'E'é'T ected fromthe group

consisting of H Cl-4 alkyl and 1-4 al kanoyl, and

optionally, two R groups attached t it rogen roe 0
conbined with the nitrogen atd [, \[{f?/
pyrrolidine or peperidine ring. _

MeHN

18. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a compound having the formula:

R3
or a pharmaceutically acceptable salt thereof, wherein the dotted line represents an optional
double bond;

R! is a member selected from the group consisting of Cy.¢ alkyl, Cy.¢ haloalkyl, Cs_s
cycloalkyl, Cs.s cycloalkyl-alkyl and benzyl;

R? is a member selected from the group consisting of H, C;¢ alkyl and C;.¢ haloalkyl;

R? is a member selected from the group consisting of H, Cy.¢ alkyl, Cy.¢ alkenyl, Cy6
alkynyl, Cs.5 cycloalkyl, Cs.5 cycloalkyl-alkyl, C.¢ haloalkyl, Cy.s hydroxyalkyl,
cyano and -C(O)R™, wherein R* is a member selected from the group consisting
of H, hydroxy, Ci.6 alkyl, Cy.s alkoxy, amino, Cy.¢ alkylamino and di- Cy.

alkylamino;
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16
17
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20
21
22
23
24
25
26
27
23
29
30
31
32
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N

19. A pharmaceutical conposition of claim18, wherein
sai d conmpound has the formula: 5 HH ( )n wherein nis

w0 2005/03580 i s al kyl, C3-5 cycloal kyl, or C3.5 PCT/US2004/032104

cycl oal kyl - al kyl ; R2|sH R3 is H alkyl, C2-4

R* ialakeergber sﬂecte@frb;mt}hb grdup. consiytid o1 H yihd Cg%alkyl

| oal kyl | hal oal kyl d -
R* R4 AR Sridied Fi the pap sgising Gk bR gy AL Crs alkensl

hal Bt
e OBy hmyl, Gl hatdalglt Ol AR byan B3t FOHO IS YrBlefE RMis o
al Ianmylber@electcgi cﬁrooatﬂc)grewp domxigting 6 CH a)lkd&y; aghino, C;.¢ alkylamino

104 éﬁa@ 1elsubscr is 1 or 2 and each Ris
YD, PR fromthe group consisting of H,

Ar ﬁ'ah)ékorﬁi:{tﬂ: 1 FRIRM froal) the%r@%dlﬁ&ﬁﬂ%{gf’%nzl%ﬁé"’g?ﬁ& £9Rd

of claim19, wherein Rl is rethyl
Wrmluﬂmnyftach of whidhkiy nptionalig S@S@yﬁb(bwlltkﬁono i -2@5 Gibstituents,

hi 0
SRR B % lenenSBul v R s o oSG o g,
R6, WaghoPhREEHY, al§ aﬂ@ll @t&%&?p Il(zt6 a&yazegjglﬁ g}kﬁﬁy SRl

SUbsc HgHkHh s BAloRKpxs it sURRIDS Cin ey, .

a1 kansyro b, S croRR BHIAG dEC idlalio iR

18, WHO(GH),ORFd-(CHIRRIY, JO(CHI),AUREY, BRONTHSNROYR

¢ ons‘rllécftefnrt]lge subscr}pct) ?IIIDIS an 1nte§er of from 1 to 3, each R®* is a member
independently selected from the group consisting of H, hydroxy, Ci
alkyl, Cy.¢ alkoxy, amino, Cy.¢ alkylamino and di- C;4 alkylamino, and
each R® is a member independently selected from the group consisting of
H, C1.4 alkyl and Cj.4 alkanoyl, and optionally, two R® groups attached to
nitrogen are combined with the nitrogen atom to form an azetidine,

pyrrolidine or piperidine ring.

19. A pharmaceutical composition of claim 18, wherein said compound

has the formula:

s R
\
_ P’
O ‘ // \
1 N (RG)
R\N = R4

Il?z R3

o 3 N »n K

whereinnis 0 or 1; R'is Cy4 alkyl, Cs.s cycloalkyl, or Cs_s cycloalkyl-alkyl; R” is H; R*is H,
Ci4 alkyl, Cy.4 alkenyl, Cy4 alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, Cy_4 haloalkyl,
cyano and -C(O)R3 “RY'isHor Cra alkyl; R’ is halogen, Cy.4 alkyl, Cy.4 alkoxy, Cy.4
haloalkyl, -CN, -C= CH or -CONH,; and R®, when present is selected from the group
consisting of C1.4 alkyl, C1.4 alkoxy, Cs.5 cycloalkyl-alkoxy, ~O(CH,);OR®" and
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-O(CH)N(R®), wherein the subscript m is 1 or 2 and each R® is independently selected
from the group consisting of H, C;.4 alkyl and C,.4 alkanoyl.

20. A pharmaceutical composition of claim 19, wherein R! is methyl; R? is
H, Cy4 alkyl, Cy.4 alkenyl, Cp4 alkynyl, Cs.5 cycloalkyl or Cs.5 cycloalkyl-alkyl; R* is H or
CHs; R’ is chloro and is attached at the 5-position of the thienyl ring; and R®, when present is
selected from the group consisting of Cy_4 alkyl, -O(CHz)mOR6b and -O(CHz)mN(R6b)2
wherein the subscript m is 1 or 2 and each R®® is independently selected from the group

consisting of H, Ci4 alkyl and C,_4 alkanoyl.

21. A pharmaceutical composition of claim 18, wherein said compound is

selected from the group consisting of:
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to a subject in need thereof, a therapeutically
ef fective anount of a conpound having the formula: R4
wonro@/pkao maceut i cal |y acceptabl e salt thereof pPCnuse@®in32104
the dotted line indicates an optional double bond; Rl
a nenber selected fromthe dtoup consistAng of

MeHN ° hal galk Q3 5 cyclhp,z;}{:\)2 -5
fro eggioup cong \t /ng" of H, al haloalk%e%L;r_

R3 is a menber selected fromthe group co I sting of
H, abkyl CZ 6oa k enyl, alkynyl, C3.5 cycloal kyl, C3.5
cycl aI boalkyl hgdr oxyal kyl{ cyano and
@) HjR \s/a nber ecPed fromt he group
MeHN /tl ng 107of H, hydr ox§§1eHN

| _@r
al kyl amino and djal kyl am no; R4 Nse @c%@@”

<fromthe group_gonsisting of Hand C aI kyI R Ps a
| ed fromthe group consistimg of H

8 n FR ,
sel'&cted TTomthe §r CONGILR g~ef al koxy, am no,
1-6 al kylam no and di - al kylam no; and Ar is an

Raromatic rifng sel ected fromthe groyp consisting of
ez rdi ne and pyri m di_ne, each NV\IhI %s° o

MeHNadgub it eI W|th frm%; sty
S &u p dﬁn ted™Mromthe

group consi sting of halogen cyano hydroxy, al kyl ,
2-6 al kenyl, alkynyl, al koxy, haloal kyl, 1-

hal oal koxy, C3.5 cycloalkyl, C3.5 ¢ clé yI hyL,
C3.5 cycl oal kyl - al koxy, ami noF ' cl
al kyl ami no, -C(OmR ,

MeHN

22. A method of treating thrombosis in a subject comprising administering
to a subject in need thereof, a therapeutically effective amount of a compound having the

formula:

R3
or a pharmaceutically acceptable salt thereof, wherein the dotted line indicates an optional

double bond;
R! is a member selected from the group consisting of Cy.6 alkyl, Cy.¢ haloalkyl, Cs.s

cycloalkyl, Cs_s cycloalkyl-alkyl and benzyl;
R? is a member selected from the group consisting of H, Cy.¢ alkyl and Ci.¢ haloalkyl,
R? is a member selected from the group consisting of H, Cy.4 alkyl, Cy.6 alkenyl, Ca.¢
alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, C;.¢ haloalkyl, Cy.¢ hydroxyalkyl,

cyano and ~C(O)R*, wherein R* is a member selected from the group consisting
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AW N =

-QCH) R, -(CH) R, -QCH) NR) and -(CH) NR)
wherein the subscript mis an integer of from1l to
W@ 2026552 | s a nenber i ndependently sel ect ed PcomiStdee/032104
group consisting of H hydroxy, C. alkyl, 1-6 al koxy,
anofif, hadrisyy, a0l ek And,. calko), KilndCnealkshthieaad &- Csa
menper 1.ndependently selected fromthe group
coRNYRMIA% of H, C alkyl and Cl.4 al kanoyl and

R* 19@ eﬁf@)@% é&’ect%d’@% %ildﬁg c@ﬁsﬁs‘i’iﬁ % a nare
Ined wt e ni en ato mitan “azet i di ne,
1$Jg(nrenib|eﬂ$erh®t@i frcpmp\haaf grdup eonsishigg oﬁH, hﬂogﬁt, liad alklyl C,.¢ alkenyl,
accord nce 2, .wherein s ou
i e \éwlﬁﬂ fiaB%?Xth‘/ﬁmaa@eg%ﬁ’ n?‘hﬂéfﬂ%{slélﬁi isa
A9 gas&s@fraﬁl%gr& poRURiEIIE S LRy Ofmino, €y ¢ alkylamino
anti pl at el et conpounds, “anti coagul ants 1brino y I CS,

antnd drfdamisdaniporawpounds, chol est er ol - I overi ng

.agent s, .bl.ood pr ur ezl oweri ng .agent.s and serofoni
A if RS 133 SeIRCAER Tt 2Pl B RRISHE SRePALNS) BTN
?&ﬁmﬁﬁlﬁéleﬁcﬁﬁﬁﬁﬂﬁh@@tﬁﬁﬁw subsRORIA WS e 1-2 R substituents,
| at el et conpound sel ected fromthe group

wagmsqaph@ @ﬁmmenéqlﬂafrspkg@d ifopsthe geetipr ¢amsisting of halogen,

h | t
FocancBroant Sadon &t R AR CE MG CLeAghEa fee
Wi t h Kdledlky1 28 ¢ Wdledlkoxy, €3is dydedtiyliCs. heyo@cmmmdkﬁ,qegrgt
is an antic ﬂ%):xant sel ected fromthe grﬁ P consi st i @g

of t heysHasikylia mremg Crotlkdamo, dichas #lkyiamino, -C(O)R

l&ﬁ\éfgﬁ@a ﬁl@ secton ’Ih@g{rigiog %mfeaﬁﬂ ngij@J(ﬁvb%’

antwheraif tlmmuhmmlpynms mpmntngbwé ﬁent Eth 3,reach Rffes g nmmber
consi sti.n

cycl oox 8’% nﬁ ﬂ%ﬁgtgﬁﬁ% %g)tulp ﬁéﬂr{’r‘%{an‘l‘%ﬁg% ﬂlfoig‘é'f

alkyl, C,.¢ alkoxy, amino, Cy.¢ alkylamino and di- Cy.¢ alkylamino, and
each R® is a member independently selected from the group consisting of
H, C1.4 alkyl and C,.4 alkanoyl, and optionally, two R®® groups attached to
nitrogen are combined with the nitrogen atom to form an azetidine,

pyrrolidine or piperidine ring.

23. A method in accordance with claim 22, wherein said compound is
administered in combination with a second therapeutic agent selected from the group
consisting of antiplatelet compounds, anticoagulants, fibrinolytics, anti-inflammatory
compounds, cholesterol-lowering agents, blood pressure-lowering agents and serotonin

blockers.

24. A method in accordance with claim 23, wherein said second
therapeutic agent is an antiplatelet compound selected from the group consisting of GPIIB-
Ila antagonists, aspirin, phosphodiesterase III inhibitors and thromboxane A2 receptor

antoagonists.
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agents. 27. A nethod in accordance with claim 23,
wherein said conpound is admnistered orally. 28. A
worbismdsN2or preventing the occurrence of a seceauaISy004/032104

i schem ¢ event conprising admnistering to a patient

who has suffered a primary i schem c event a

t Iher apgut i Aaht}tho@frf a&ﬁbﬂduﬁcheamlu' laimf23aTVF@IBin@aﬁﬂdeﬂfglld

cl.aim, together with a pharmaceutically acceptable
therapeyis pgca is a1gnio0agHAHRFIECH O LREHEwD Gotstiag af thrombin
ot I nySal ] or secondary ischem c event
1Mb1to¥§%é§kg%§,giﬁ?xﬁ’%?nﬁﬂs %"%P’g(%p consi sting of nyocardi al

infarction, stable or unstabl e angina, acute

r eoccRasi oA méthed immcondanceawiils claira 28] whérsialsaidsecomar y

angi opl asty, .r.estenosi s, thronbatic.stroke, transi.ent
therapefGChERY & BRI BORRL R POGREHES TREL G EBP Eapsis e of
non-stefid] Ghti-iRMEhh b Y agehtsﬁééskladﬁgéiiagag liSbitct and YHEBMBRSH Ahritis

accordance with claim 22, erein said conpound has
agents.t he fornula: R5 wherein nis O or ; Rl is alkyl, C3-5

cycloal kyl, or C3.5 cycloalkyl-alkyl; R2is H R3is

el oal it Sapp @b BAcomBh (AN clabt 23, SHELARE omen®i

admini®¢red ofaligl Kyl ; R is hal ogen, Cl.4 alkyl, C _ alkoxy, C
_ haloalkyl, -CN, ~ CHor -CONH ; and R6, when present

is selected fr he grouy onsi sting qf 109al kyl, C

 koxgS. ¢ ayerB iRty e eparemi el angrongreperjaevent
compriéin §h&iderido %lﬂéﬁ&{t Ivo Hal stffdfed 4 p%%r? achencie$ent a

I ndependent 'y sél ected fromthe group consisting of H,

therapeuti¢ally effedtiee duamoy bl a gamponndet letadimi I tegether with eghwimdeeutically

accepta%ieaéa%]ie?fo’ wherein Rl is nmethyl; R3 is H,

29. A method in accordance with claim 28, wherein said primary and/or
secondary ischemic event is selected from the group consisting of myocardial infarction,
stable or unstable angina, acute reocclusion after percutaneous transluminal coronary
angioplasty, restenosis, thrombotic stroke, transient ischemic attack, reversible ischemic

neurological deficit and intermittent claudication.

30. A method in accordance with claim 22, wherein said compound has the

formula:
W SN
\
N N\ N
o FYT T &
T é%
F X e ©
; N (R®)n
R\N = R4

R2 RS

whereinn is 0 or 1; Rlis C14 alkyl, Cs.s cycloalkyl, or Cs.5 cycloalkyl-alkyl; R%isH;R?is H,
Ci.4 alkyl, Cy4 alkenyl, Cy4 alkynyl, Cs.5 cycloalkyl, Cs.5 cycloalkyl-atkyl, C;4 haloalkyl,

cyano or -C(O)R**; R* is H or Cy.4 alkyl; R’ is halogen, Cy4 alkyl, Cy.4 alkoxy, C;.4 haloalkyl,
-CN, -C= CH or -CONH,; and R®, when present is selected from the group consisting of C1.4
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al kyl, 2-4 al kenyl, C2-4 al kynyl, C3.5 cycl oal kyl or

C3.5 cycloalkyl-alkyl; R4 is Hor CH3; R5 is chloro
wanawsissavt ached at the 5-position of the thi ergi/uszeeg/p32104

and R6, when present is selected fromthe group

alkyl, Coradlsdy] 6¢s ojclcﬁ?zllégﬂlejdtoxy, Q(CH,),OR A aad -CYCHH) INIRCR ) wherein the
wher.ein the su(gjeR mis 1 or.2 and eachR is

subscripfiyds b 98 & Anfl §2 d3 @éeﬂqné?ﬁtkyrﬁéle@teélfw% Heagreyn eppsigting of H,
CHall@)IlEﬂdcgjz‘&ik%dé&{nQy' 32. A nethod in accordance wth

rein said conpound is selected fromthe
group consisting of: 110/ 3 F. N<\ /> XJ | CH MeHN
CH MeAlL C A tefhiodNh accofdanbéNitvetiinGlowhedindr | 18 nibthyl; R’ is H,

C14 alkyl, Co4 alkenyl, Cy4 alkynyl, Cs.5 cycloalkyl or Cs.s cycloalkyl-alkyl; R* is H or CHs;
R’ is chloro and is attached at the 5-position of the thienyl ring; and R®, when present is
selected from the group consisting of C,.4 alkyl, -O(CHz)mOR6b and -O(CHz)mN(R6b P
wherein the subscript m is 1 or 2 and each R®® is independently selected from the group

consisting of H, C.4 alkyl and C,;_4 alkanoyl.

32. A method in accordance with claim 22, wherein said compound is .

selected from the group consisting of:
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\/
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SCHs
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\ / MeHN O
D@*} Q f{} ?U
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MeHN

0 909 o
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F
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MeHN and 33. A nethod in accordance with cl ai m 28,
wherein said conpound has the fornula: wherein nis O
wonroas03fkoi s al kyl, C3.5 cycloal kyl, or C3-5 PCT/US2004/032104
cchIoaIkyI alkyl; RRis H R3is H Qalkyl, C2-4
akkenyl, C al kéﬁnyl C3-5 cycl oal .
ci<yl : kyf’o hal oal kyl , ﬁ'}/ o S R4 ig H
—J—&—M S, S

- S H S
yiVIoN, - C eH Uonie: arEs nfi ()
IS sel ected fromthe group consisting of al kyl, Q
al koxyg, C . cycbo Ilg)yl-al koxy, CXCH) R an Q(CH )

Y e bscrl pt mi or 2 an(ﬁach Ris
2 ct d/ t he up oconsisti ng of H,

MeHNQ and aI kanoyl 34. A it nce S
cl ai m 33, V\,herelnCRlls met hyl ; |s \/
al ky 333. 5 cycloal kyl or C
yI; R4 is Hor CH ; 11%R5 ;tS chl 0§ 0 and
Cat Ghe B-rgsition pf ; )le\wang N
wh gSENt Nsisel peced frd ONSINGt g
of C alkyl, -Q(CH )°R™anhd - Qg erein the

subscript is 1 or 2 and each Ris |ndependently
el ected frgm the group consisting of H, aI kyI and

C§/I 3. FA nmet hod in accor dance 0
MerN ei 0 &o und s sel eck S\ C
consist i } Cl—i? :‘@—‘f\r U
0 G Qo .0
F /“\ 3s7_s__ai
N N~ N7
j@ﬁj@ &)
5 MeHN = \(J/
1 33. A method in accordance with claim 28, wherein said compound has the
2 formula:
\
- =~
O - I O/,S\
F. A
N \(R6)n
1
R\rl\l = R4
3 R? RS

whereinnis 0 or 1; R is Cy4 alkyl, Cs.5 cycloalkyl, or Cs.5 cycloalkyl-alkyl; R? is H; R® is H,
Ci4 alkyl, Co4 alkenyl, Cy.4 alkynyl, Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, C;.4 haloalkyl,
cyano or -C(O)R3a; R*is Hor Ci.4 alkyl; R® is halogen, Ci.4 alkyl, C;4 alkoxy, C;.4 haloalkyl,
-CN, -C= CH or -CONHy; and R®, when present is selected from the group consisting of C;.4
alkyl, Cy4 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH,),OR® and -O(CH)mN(R®), wherein the
subscript m is 1 or 2 and each R*® is independently selected from the group consisting of H,
10 Cy4alkyl and C;.4 alkanoyl.

O 00 N O A

1 34. A method in accordance with claim 33, wherein R' is methyl; R® is H,
2 Cigalkyl, Cyy alkenyl, Co4 alkynyl, Cs.s cycloalkyl or Cs_s cycloalkyl-alkyl; R*is H or CH;;
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waRoos®3ss2h s N . N Br MeHN MeHN ,P F . s / \ PETNUSRON4/032104
HO// Po MeHN)- o - d

3 R’is chloro and is attached at the 5-position of the thienyl ring; and R®, when present is
4  selected from the group consisting of Cy4 alkyl, -O(CHZ)mOR6b and -O(CHz)mN(R6b >

5  wherein the subscript m is 1 or 2 and each R® is independently selected from the group
6  consisting of H, C;4 alkyl and C;.4 alkanoyl.

1 35. A method in accordance with claim 28, wherein said compound is

2 selected from the group consisting of:

CHa 0 0
o. ,0
9 F; J\ >\S/’ S__o
NS N N N ~CH
OU——CI \ /) ®
=
MBHN MeHN
0 F o
o, ,0 \\//
F. LD s C'
MeHN = MeHN
N
0 o) VAR
0. ,0
N 0 0 CH
F. N= )J\ :S/ s Cl MeHN fo) 30
N \ / N N e il S
P \ N N—“—N—S—@——Cl
MeHN — (|)| /

0 ° o o
\/ \_/
/U\ > / F I s on
N N~ N
P \ /
MeHN MeHN
0 0
0. 0
o)
I F; /U\ E\S// SN
,s s N N7 N
NB \ al P \_/
/ MeHN
MeHN
CHs
R o CHs
i/
o j’\o\\ 0 o) o S @
F o8 S g MeHN N s
N N7 N
, P \ /) N N
MeHN —

F. I O)\S/’O S 0
OOy Oy
\_/ HaC” N Z
MeHN
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